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SECOND AWARD OF THE CARDINAL SPELLMAN- 
AQUINAS MEDAL: 


to 
ETIENNE GILSON 


Citation 


N the occasion of its twenty-sixth annual meeting, the Amer- 

ican Catholic Philosophical Association is honoring Etienne 
Gilson by bestowing upon him the Cardinal Spellman-Aquinas 
medal. It is a great privilege for me to read the citation for this 
award, a privilege and also an opportunity to express to a teacher 
and a friend what his work has meant in the development of 
Christian philosophy on this continent. 

There are many here who are Gilson’s students, and even stu- 
dents of his students; and I recognize that, however inade- 
quately, I voice their personal sentiments at such a time as this. 
To these many voices I hope that you will permit me to add a 
passing expression of pleasure and appreciative gratitude on the 
part of the Pontifical Institute of Mediaeval Studies whose Di- 
rector of Studies is being honored this evening. 

The task which the Association has asked me to carry out is 
an overwhelming one. In the imposing edifice which the writing 
and teaching of Gilson constitute, what shall I single out, so that 
I may say: there, that is what we are honoring! Is it his massive 
historical knowledge? his many books on philosophers and theo- 
logians from St. Augustine to Descartes and after? his fresh and 
revolutionary interpretations of mediaeval philosophy? Or shall 
I single out his teaching of so many years, which has formed and 
guided countless students on two continents? 

My own generation, which was young in the middle twenties 
when at Strasbourg and then at the Sorbonne Gilson had already 
embarked upon transforming the interpretation of mediaeval 
Christian thought, has lived in an intellectual world in which 
Gilson’s creative scholarship has served as a clear light of his- 
torical understanding and philosophical penetration. He has 
helped us to understand the history of philosophy with objectiv- 
ity, with fidelity to the truth and with a persevering sympathy 
towards the efforts of men to understand the truth and the lessons 
of these efforts. 
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The man we are honoring has been a historian of philosophy 
who has always known that philosophy as such has no history. 
This is why his own fidelity to philosophy in history, patiently 
observed and recognized and loved across the conflicts of human 
opinions, has revealed Gilson the philosopher in Gilson the his- 
torian; just as that same fidelity to philosophical truth in history 
has led him to stand before St. Thomas Aquinas as before a pre- 
ferred philosophical master—preferred for no other reason than 
that his teaching contained for him the genuine substance of 
philosophical truth. 

It is, then, Gilson the philosophical historian of philosophy 
whose personal search for truth brought him to St. Thomas that 
we are here honoring. Now I am quite sure that he has no desire 
for honor, just as we, in honoring him, do not mean to suggest 
that we are celebrating his arrival at that Thomistic harbor of 
truth where we have been so long at anchor. On the contrary, it 
is Gilson who, in becoming a Thomist, has presented to the rest 
of us a St. Thomas whose wisdom we had only partly penetrated 
and whose metaphysics we had almost lost in centuries of schol- 
astic syntheses, manuals and commentators. In becoming a 
Thomist, Gilson has led us more closely to St. Thomas himself, to 
the St. Thomas whose doctrine was a dynamic intellectual life 
dedicated to truth (indeed, to Incarnate Truth), and not a ra- 
tionalistic map of dead abstractions. 

From this point of view, Gilson’s work on the notion of Chris- 
tion philosophy and on St. Thomas as a Christian philosopher 
and theologian concentrates within itself perhaps his main con- 
tribution to the contemporary world. I should like to point out 
three aspects of this work as forming a far-reaching contribution 
to the progress of philosophy in our own day. These three as- 
pects are: the very reality of Christian philosophy, its depth as a 
philosophy, and its spirit. 

Over twenty years ago Gilson precipitated in Europe a fruitful 
discussion on the reality of Christian philosophy as a historical 
phenomenon. His Spirit of Mediaeval Philosophy contains the 
evidence of the decisive transformation of Greek philosophy at 
the hands of Christian theologians from St. Augustine to St. 
Thomas and after. If the Greeks—Plato and Aristotle and Plo- 
tinus—taught philosophy to their Christian pupils, they did so 
within a Christian revelation which touched these Greek lessons 
with its own light and with its own truth, and opened them to 
become bearers of its own message. Nowhere is the Christian- 
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ization of the Greeks more decisive than in St. Thomas’s trans- 
formation of Aristotle. In speaking of God, the world and man, 
St. Thomas constantly cites Aristotle; yet it is a fact that, in the 
pages of St. Thomas, Aristotle is the author of truths that he 
never knew, and his words receive a rationality that they never 
exercised in his world. It will never be possible to expound the 
thought of St. Thomas without giving a prominent place to Aris- 
totle in that exposition; but it will be Aristotle the Philosopher 
who will receive this prominence, that is to say, an Aristotle who 
sees himself with the reason of Thomas Aquinas, who is the 
spokesman of the rational nature of man and not simply of pagan 
antiquity, and who lives serenely in the soul of a saint. How 
could one deny the historical reality of Christian philosophy 
when Aristotle has so been made to the image of St. Thomas by 
St. Thomas himself that many have found it hard even to dis- 
cover the Aristotle of the ancient world? 

Basically, the Christianization of Greek philosophy meant 
seeing at the peak of all reality a God who is Being, at once 
autonomous and generous, free and freely creative. The world 
is His creature, entirely contingent, and therefore sealed with 
the mark of the divine love. In such a universe, philosophy could 
not forget the first name of God. But St. Thomas Aquinas, as 
Gilson has presented him, did more than not forget it: he let the 
memory of the first divine name penetrate his life and his reason. 
Hence was born that existential Thomistic metaphysics of which 
Gilson has written so much and so well, a metaphysics that 
sought to remain faithful to being in the light of the act from 
which it is named. 

That is why, having in The Spirit of Mediaeval Philosophy 
fixed the historical fact of Christian philosophy, in more recent 
writings such as L’Etre et l’Essence and Being and Some Philos- 
ophers he has shown the full and unique depths of the meta- 
physics of St. Thomas as a Christian philosophy. In the hands 
of St. Thomas, Christian philosophy rooted its rationality, on the 
human side, in a metaphysics of being as dynamic act. For phi- 
losophy itself, such a rooting meant a liberation from abstract 
Platonic essences and from self-enclosed Aristotelian substances. 
And for the Christian philosopher, this rooting of philosophy in 
an act, and not in essences or substances, was a source of intellec- 
tual freedom. It was, if I may so put it, freedom from a common 
human disease, the disease of rationalism; for a philosophy which 
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is rooted in the act of being, as Thomism is, will constantly re- 
fuse to subordinate its living journey through the mystery of be- 
ing to the abstract concepts by which it is seeking to express that 
mystery. Thomism is unintelligible as an abstract philosophical 
system, since the being whose philosophy it is is a mystery and 
not a system. 

But there is more. There is the spirit of Christian philosophy 
and especially the spirit of Thomism as a Christian philosophy. 
Having helped us to see how Christianity has transformed Greek 
philosophy and given to it a rationality that it never possessed in 
the ancient world; having shown us how the rationality of Thom- 
ism is a living inquiry in answer to the very dynamism of being 
itself: —having done this, Gilson the Thomist is suggesting to us 
a third aspect of Christian philosophy no less important than the 
first two. 

If philosophy has profited in its very rationality by living in a 
Christian climate, and if this is eminently true of Thomism, let 
us not forget or deny the conditions which have produced that 
very rationality. Let us put this point somewhat more paradox- 
ically. The rationality of Christian philosophy is not wholly the 
work of reason: it is the work of reason living in the world of 
revelation; it is a rationality which the Christian faith has helped 
to build beyond the measure of reason itself. In distinguishing 
betweer. reason and revelation, between philosophy and theology, 
let us be sure that we do not attribute to reason alone that ra- 
tional stature which reason has achieved under the guidance of 
faith. Philosophy, according to Gilson, is no less rational for 
being Christian; on the contrary, as a matter of history it can 
be shown that it has become more rational. 

I believe that I am expressing the sentiments of this Associa- 
tion in thanking Gilson for the lessons he has given us and con- 
tinues to give us. He cannot give us his Thomism, since that is 
the very life of his own intellect. But by his teaching he can 
bring us nearer to the living Thomas Aquinas, to a living ration- 
ality and not a lifeless rationalism, to the rationality of a Chris- 
tian philosophy open within being to Being Himself. And our 
gratitude to Gilson will best discharge itself in the way in which 


we give life and substance to the principles of St. Thomas in our 
own world. 


ANTON C. PEGIS 
Pontifical Institute of Mediaeval Studies 
Toronto, Canada 
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SCIENCE, PHILOSOPHY AND RELIGIOUS WISDOM 


(Annual Association Address) 


WOULD feel quite at a loss to find an adequate expression of 

my gratitude, if I did not remember that this is a meeting of 
Catholic philosophers and theologians, all of them fully aware of 
the meaning of the word “grace”. As Saint Augustine once 
said: when God crowns our merits, He crowns His own gifts. In 
the very same spirit, I beg to extend to you all my heartfelt 
thanks for reminding me tonight of my forty-five years of in- 
debtedness to our common master Saint Thomas Aquinas. ’Tis 
him we are celebrating, not any one of his disciples. Let us 
therefore avail ourselves of this opportunity to extend to him the 
most fitting homage, which is to examine, as best we can, some 
concrete problem in the light of his own principles. This is what 
I now wish to do, with this reservation however, that since I shall 
have to deal with XXth century science, Saint Thomas himself 
should not be made responsible for my own application of his 
principles to a situation which he could not foresee. If there is 
any truth in what I am about to say, let the honour be his; if any 
error, let the responsibility be mine; my only desire is to tell you, 
in all sincerity, and under the form of an objective philosophical 
discussion, what I hold to be my greatest intellectual and spirit- 
ual debt to Saint Thomas Aquinas. 

My remarks will not be those of a scientist, but of a Christian 
philosopher fully aware of his shortcomings in the field of posi- 
tive science. After assimilating the content of a score of books, 
a Greek philosopher could rightly boast of knowing the science 
of his own times. Nor were these books particularly hard to 
understand. Things began to change in the XVIIth century, 
which Whitehead has called the century of genius, when mathe- 
matics began to be considered as the true language of science. 
Yet, even Descartes, who was largely responsible for this evolu- 
tion, did not hesitate to write a complete system of physics in one 
volume, after which he felt confident that, with time, he could 
dispose of the whole of biology in the same way. At the begin- 
ning of the XIXth.century, the existence of a scientist able to 
master the whole field of scientific knowledge had already be- 
come highly improbable. Such a man would have had to be a 
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Newton and a Darwin rolled into one; a rather unlikely com- 
bination indeed. In our own times, the very progress of science 
has been attended by a still more acute specialization. A modern 
Academy of Sciences is a body of scientists, each of whom, al- 
though competent in some branches of his own field, lays no 
claim to have mastered contemporary science as a whole. Every- 
one of us knows this from bitter experience. When we seek medi- 
cal advice, we are often advised to consult a specialist. Natu- 
rally, this specialist will have a general knowledge of medicine, 
just as any scientist has a general knowledge of science, but there 
are many fields where neither one would venture to risk an opin- 
ion. Physicists who deal with physical theories often have to 
seek mathematical advice, and mathematicians themselves are 
constantly doing it within their own circle. Modern science has 
become much too big to lodge entirely in the brains of any one 
man. 

Yet we cannot help worrying about what it says, not only be- 
cause science is present in every one of the many gadgets we 
constantly use at home, but also, and still more, because it tells 
us what kind of world we are living in. From this point of view, 
it would be interesting to know, among those of us who are fifty 
years old, how many realize that they are living in their third 
universe? Any man who is 47, was born in the good old universe 
of Newton, ruled by a force of attraction causing absolute mo- 
tions in an absolute space. In 1905, while asleep or thinking 
about something else, the same man entered the universe of Ein- 
stein, which was that of Relativity. This new scientific world 
was much more different from the world of Newton than the 
world of Newton was from the world of Ptolemy. From 1905 to 
1927, we have been living in space-time, that is, in a universe in 
which each of us considers as past, present or future, is all given 
at one time, and in which each observer determines in space-time 
his own space and his own time, and does it in his own way. De- 
spite its revolutionary nature, the world of Einstein still retained 
an important feature of the Newtonian universe, namely, its un- 
qualified recognition of scientific previsibility owing to the com- 
plete determination of physical phenomena. Now, this is pre- 
cisely the reason why, today, other physicists find it natural to 
speak of the “ old universe of Newton and Einstein ”’, as though 
they were one and the same universe. For indeed, when in 1927 
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Heisenberg published for the first time his “ relations of uncer- 
titude ”, he was making possible the completion of what is now 
called “ undulatory mechanics”, that is, of a physical universe 
so astoundingly new, even in comparison with that of Relativity, 
that Einstein himself still refuses unreservedly to accept it. 

And no wonder! In this latest world of science, where the 
structure of matter is discontinuous, each element is a corpuscle 
associated with a wave, but their relation is such that, if we 
know the one, our knowledge of the other is affected by a certain 
co-efficient of uncertitude. As a consequence, it is now consid- 
ered impossible to situate with complete precision, in space and 
time, the elementary physical transformations which take place 
in the world. Now, for a phenomenon to escape the determina- 
tions of space and time is also to escape the determination of 
causality. In point of fact, the very identity of a material par- 
ticle becomes questionable if we cannot know for sure where it is 
when we know when it is, and vice versa. In such a universe, 
there still are laws and, practically speaking, they remain just as 
safe as the classical ones, but their nature is no longer the same. 
Instead of resulting from strictly determined elementary phe- 
nomena, the laws of the new physics express a statistical average. 
There passes the dividing line between the ancient physics of 
Einstein and Newton on the one hand, and the new physics of 
Bohr, Heisenberg and de Broglie on the other side; up to 1927, 
scientific previsibility was supposed to rest upon strict physical 
determinism ; today, scientific previsibility results from the global 
probability arising from innumerable elementary indetermina- 
tions. Incidentally, this means that the strictly determined me- 
chanical world of dialectical-materialism, which Marxists still 
mistake for the world of science, died twenty-five years ago. 
They don’t seem to know it yet. 

This elementary survey of the history of science in the recent 
past was necessary to give a concrete meaning to the words 
“scientific knowledge”. It is nothing like the exhaustive and 
self satisfied knowledge of all things which some people imagine. 
On the contrary, we find ourselves, right now, in the very middle 
of another century of genius, probably far greater than the 
XVIIth century ever was; but, for this very reason, the universes 
of science now succeed one another with a curiously accelerated 
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speed. Like the Patriarchs of the Old Testament, they seem to 
obey a law of diminishing longevity. The system of Ptolemy 
died fourteen centuries ago, which was a ripe old age; that of 
Copernicus, which replaced it, lasted almost three centuries; that 
of Einstein twenty-two years, that is, supposing that his world is 
dead, which Einstein himself stoutly refuses to concede. Natu- 
rally, these revolutions do not break up the continuity of the 
progress of physical science; each universe paves the way for its 
own successor which, in turn, is bound to maintain all that was 
true in the preceding one; yet, when all is said and done, the fact 
remains that, by reason of its accelerated progress, modern sci- 
ence is exhibiting an always decreasing stability. 

There is a widely spread illusion that the stability of science 
is higher than that of metaphysics. The reverse is so true that 
most philosophical revolutions have been motivated by scientific 
ones. This is what happened to Scholasticism in the early X Vth 
century. The Aristotelian physics of forms and qualities was 
largely a philosophy of nature; but because the Scholastics held 
it to be both a philosophy and a positive science, Scholasticism 
became involved in the wholesale condemnation of Aristotle by 
the founders of modern physico-mathematics. Yet, the most se- 
vere of its judges made the same mistake. When the new me- 
chanics of Descartes died, which happened even before the time 
of Leibniz, his new metaphysics died together with it. The phi- 
losophy of Kant, whose table of categories had been made to fit 
the universe of Newton, has no longer any scientific universe to 
fit. The philosophy of Spencer, conceived at a time when the 
notion of biological evolution, still had a precise scientific mean- 
ing, now remains as the arbitrary extrapolation of a law which no 
modern biologist would venture to formulate. Similar remarks 
could be made concerning the positivism of Auguste Comte: it 
entirely rests upon a so called scientific law, the law of the three 
states, which has perished with the sociology of its inventor. 
Nearer to us, the parts of Bergson’s philosophy that are already 
growing obsolete are precisely its biological and psychophysio- 
logical foundations. All philosophies perish by their science; all 
philosophies survive by the metaphysical truth which they con- 
tain. The constancy of the fact is such that it might almost be 
called a historical law. 

This, however, should not induce us to believe that these re- 
peated scientific revolutions are due to a sort of restlessness in- 
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nate in the minds of modern scientists. The reverse is true. In- 
ertia is not a property of matter only, it is also found in minds, 
only we call it intellectual conservatism, routine, or simply prej- 
udice. When old intellectual positions ultimately give up there 
are cogent reasons for their surrender. A scientific system lasts, 
in the minds of scientists, as long as one or several irreducible 
facts do not constrain them to change it. Even then they regu- 
larly begin by overhauling the old system in order to adapt it to 
these facts rather than to give up the old explanation for a new 
one. All these incredibly new notions, of which we philosophers 
are still far from having grasped the full philosophical import, 
are so many answers of the human understanding to the chal- 
lenge of observable facts. Now what is most remarkable about 
this, is another fact, namely that the human understanding did 
find the answers. I am not here expressing a personal impres- 
sion which, not being a scientist, I am not qualified to express; 
I am merely reporting the personal experience of the greatest 
scientists of our own times. Confronted with their own amazing 
discoveries, they entertain no doubt about their truth, but they 
are beginning to wonder about their very possibility. “ What is 
most incomprehensible about nature ”’, Einstein says, “ is its com- 
prehensibility.” As to Louis de Broglie, in one of the most re- 
markable chapters of his book on Physics and Microphysics, he 
makes this almost identical remark: “ What is most marvelous 
about the progress of science, is that it has revealed to us a cer- 
tain concordance between our thought and things, a certain pos- 
sibility for us to grasp, through the resources of our intelligence 
and the rules of our reason, the deep seated relations that obtain 
between phenomena. We do not wonder enough about the fact 
that some scientific knowledge is possible.” 

This remarkable statement clearly shows that nothing equals 
the ignorance of modern philosophers in matters of science, ex- 
cept the ignorance of modern scientists in matters of philosophy. 
For indeed, if the problem at stake is that of the possibility of 
science, it can truly be said that, ever since the times of Plato 
and Aristotle, philosophers have never ceased to worry about it. 
What must the nature of the world be, in order that matter itself 
be intelligible? And, if it is, what must the nature of the mind 
be, in order that the world be intelligible to it? Last, not least, 
how account for this reciprocal harmony which obtains between 
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nature and reality, and without which science itself would not be 
possible, or rather, of which science is the most perfect expres- 
sion? 

One may well wonder, since scientists themselves are asking 
these questions, why they do not attempt to answer them; and 
still more why, when philosophers try to solve the problem, scien- 
tists do not pay much attention to their answers. The reason for 
this is simple. It is that the question of the possibility of science 
is not itself a scientific question. Any attempt to answer it in a 
scientific way results in a vicious circle, since a scientific demon- 
stration of the possibility of science implies the existence of 
science, whose possibility it tries to demonstrate. We must there- 
fore choose between two possible attitudes: either to content our- 
selves with accepting the intelligibility of the world as unintel- 
ligible, or else to resort to philosophical reasoning which, since it 
has to explain why scientific demonstration is possible, cannot 
itself be a scientific demonstration. 

There might be a further reason for the reluctance of so many 
excellent minds to accept philosophical explanations in this mat- 
ter. Since the problem is about the intelligibility of nature, its 
answer has to be sought beyond the order of nature. Now, ac- 
cording to the very etymology of the word, the philosophical 
knowledge of what lies beyond nature (in Greek, phusis) is meta- 
physical by definition. Moreover, since the only way for us to 
account for the intelligibility of the world is to resort to a cause 
whose nature and operation made it to be, and to be intelligible, 
the answer to the problem must needs be found in the crowning 
part of metaphysics, that is, in that part of it which deals with 
the first principle and the highest cause. If there is such a cause, 
its name is God. In short, the only discipline that can answer 

‘this question is divinity, or theology. Now I quite agree that, to 
many scientists, philosophical or theological answers do not 
sound serious. But this is beside the point; for indeed it would 
not be serious to give metaphysical or theological answers to 
scientific questions; but the question asked by these scientists 
is not a scientific one; science never worries about its own possi- 
bility: were science not possible, it would not exist; that is all. 
What is now happening is that, on the basis of their scientific 
knowledge, some scientists are beginning to ask metaphysical and 
theological questions. And they are welcome to it, but if they do, 
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they will have to look for metaphysical and theological answers. 

This is the kind of answer which philosophers have been trying 
to find for more than twenty centuries in the West, and, in the 
East, for many more than twenty centuries. But if we go back 
far enough into the past, we shall observe another curious fact, 
namely, that when philosophers found answers to such questions 
as the origin and nature of the physical world, they did not create 
them out of nothing. They merely elaborated, in a rational way, 
solutions of the problem which had come to them through another 
channel than those of either science or philosophy, namely, re- 
ligion. Religious knowledge is neither science, nor philosophy, 
because it does not rest upon any kind of demonstration, but 
upon faith; it shines from on high, as a light that has nothing 
else to do than just to be, in order to be seen and to impart visi- 
bility to many other things. Because of its primitive evidence, 
it is called a revelation, and because, in its light, we understand 
the rest, we call it Wisdom. I know of no better description of 
it than a simple sentence of the Vedanta, which dates from about 
the fifth century before Christ: “ That doctrine is not to be ob- 
tained by argument, but when it is declared by another, then, O 
dearest, it is easy to understand.” Religious wisdom is that doc- 
trine which is not to be obtained by argument, but which is easy 
to understand when it is declared by another, who is God. 

Here, again, I am not offering any scientific argument, nor 
even a philosophical one, but I am quoting a fact, or, if you pre- 
fer, a human experience that is as old, if not as mankind, at least 
as that part of mankind which has left us a written expression of 
its beliefs. Not to lose ourselves in the endless field of past cen- 
turies, let us single out what has always appeared to me as the 
most striking exemplification of this experience, namely, the 
spreading of the Gospel among the peoples of Greco-Latin culture 
in the second century after Christ. It was, and in so far as I can 
see, it still remains an extraordinary phenomenon. Here was a 
civilized society which found at its disposal at least four or five 
scientific and philosophical interpretations of the universe; I am 
not now talking of mythologies, but of doctrines as purely ra- 
tional as those of Plato, Aristotle, Democritus or Lucretius, Zeno 
or Epictetus. Of the men who were living in those times, it can 
be said that they had the pick of the best, since they could freely 
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draw from any one of the systems which, still today, are consid- 
ered in our universities a necessary introduction to the study of 
philosophy. Yet, many of these men became Christians, and if 
we ask them why, they unanimously give the same answer. 
They all had read Holy Scripture, a book written in a rather bar- 
baric language, whose crude statements were not supported by a 
single philosophical argument, and yet, to their deep surprise, 
they had found its doctrine infinitely more intelligent than that 
of any one of the philosophies they knew. Scripture was giving, 
to philosophical problems, non-philosophical answers that were 
deeper and more true than those given by philosophy itself. And 
it was allso simple! “ In the beginning, God created heaven and 
earth.” He created them out of nothing; and He could do it be- 
cause, His name being He Who Is, or He Is, He was being itself; 
consequently, He could cause beings. But God was not only 
power, He was also wisdom. So He ordered His creation accord- 
ing to number, weight and measure (Wisd. 11, 21), and just as 
He had put wisdom in things, He likewise put it in the mind of 
man, when He created him to His own image. In my own turn, 
and after so many centuries, I feel like apologizing in conclud- 
ing: this is why the world of nature is intelligible, and this is also 
the reason why the human mind is able to understand it. As 
Scripture says: God has poured wisdom out “ upon all his works, 
and upon all flesh according to his gift” (Hcclz. 1, 10.). Is this 
philosophy? Not a bit, but I beg to submit that no philosopher 
has ever said anything half as satisfactory on the question. 

If there is any truth in what has just been said, the endlessly 
controverted problem of the relations between science and re- 
ligion should not even arise. So long as they themselves don’t 
ask religious questions, scientists will never be offered religious 
answers. Nor will these religious answers ever pretend to be 
scientific ones. Religious wisdom tells us that in the beginning 
God created heaven and earth, but it does not pretend to give us 
any scientific account of the progressive formation of the world. 
As Thomas Aquinas aptly says, precisely about this very text, 
there were things which Moses could not express to an ignorant 
people without using images which they could understand (Sum. 
theol., I, 66, 1, ad lm). Likewise, Scripture says that God 
has created all things in number, weight and measure; and this 
again is a purely religious statement, but it is up to science, not 
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to religion, to calculate these numbers, to weigh these weights 
and to measure these measures. Science deals with nature qua 
nature, religious wisdom deals with nature qua work of God. 

Such is the true reason why, far from keeping away from sci- 
ence, a truly religious mind should do its utmost to follow it'in its 
progress, as the most perfect homage rendered by nature to its 
creator. “The heavens show forth the glory of God, and the 
firmament declares the work of his hands” (Ps. 18,1). This has 
never been more true than in our own day, at a time when astro- 
physics is beginning to reveal to us the prodigious dimensions of 
the world we are in. But there is something else which we could 
usefully remember: these words of Psalm 18 were already true at 
a time when men knew practically nothing about the nature of 
things in general, and when they were entirely wrong about what 
Scripture calls the firmament; they still are true, and much more 
evidently so, in our own century of scientific genius; and the 
same will become still more manifestly true when our own science 
of nature, an object of amazement to its creators themselves, will 
have been superseded by a more perfect one. This fact exempli- 
fies more clearly than all I could say the difference there is be- 
tween these two orders of knowledge: the words of science pass 
away; the words of Wisdom do not pass away. 

Having to express by gratitude to our common Master, as well 
as to yourselves, I have thought that the best way for me to do it 
would be publicly to say what I consider the greatest lesson for 
which I feel indebted to Saint Thomas Aquinas. May I add, for 
my modest part, that in the course of an already long life, this 
truth has often been confirmed for me by personal experience? 
I have known many more cases of philosophers converted to 
Scholastic philosophy by the Catholic Faith than of philosophers 
converted to the Catholic Faith by Scholastic philosophy. I 
know that this is how it is; I feel infinitely grateful to Saint 
Thomas Aquinas for having made me understand that this is how 
it should be. We cannot equal him in genius, and still less in 
holiness, but there is at least one way for us to prove his true 
disciples. It is, while exerting to their full limit the powers of 
our intellect, to put our ultimate trust, for others as well as for 
ourselves, in Him in whose light alone we shall see the Light. 


ETIENNE GILSON 
Pontifical Institute of Mediaeval Studies 
Toronto, Canada 
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THE PHILOSOPHER IN A SCIENTIFIC AGE 
(Presidential Address) 


HIS is undoubtedly the age of Science. In the past fifty 
years there have been, without question, tremendous and 
revolutionary strides in the entire realm of the natural sciences 
—upward surges in the fields of physics, chemistry, mechanics, 
electricity, medicine. Eagerly, yet patiently and methodically 
questioned, nature has yielded up one after another its wonderful 
secrets. The result has been that man has been invested with 
new and apparently limitless powers, giving him truly a domin- 
ion and a kingship over the rest of the universe that must have 
been in the mind of the all-Wise when He created man “ a little 
less than the angels”, when He crowned him with honor and 
glory and set him up over the works of His hands (Ps. 8, 6-7). 
Inventions and discoveries have marvelously transformed hu- 
man living. We think, for example, of the tremendous potential- 
ities for good that are present in the field of bio-chemistry and 
physio-therapy through the discovery of the famous coal-tar 
progeny, the sulphur family, or through the discovery of penicil- 
lin, streptomycin, or the new miracle drugs, cortisone and adreno- 
cortico-tropic hormone for arthritis, nydrazid or rimifon for tu- 
berculosis. In the field of technology, we see the far-reaching 
possibilities in war as in peace of Professor Harold Edgerton’s 
stroboscope, the lamp that freezes motion, the light that appar- 
ently arrests the movement of bodies revolving at incredible 
speeds, making them appear motionless—and by so doing, en- 
abling flaws to be detected under the stresses of motion that 
would not otherwise be known if these bodies were at rest. Radio, 
radar, the airplane, the automobile, jet-propulsion, and tele- 
vision, these and innumerable other inventions have wondrously 
affected almost every sphere of life. And we haven’t yet begun to 
tap the benefits that are envisioned as flowing from atomic fission. 
In the light of this it is not surprising that such inventions 
should rate pretty highly in the estimation of our contemporaries 
and that science which is bringing about all these Alice-in-Won- 
derland-Marvels should be the idol of the day. It is not sur- 
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prising that whosoever possesses in any special degree its magic 
powers is sure to come in for a corresponding share of adulation 
and popular worship. Nor is it surprising conversely that the 
formal study of philosophy, dealing, as it would appear, with the 
purely speculative and seemingly impractical things should have 
fallen into disfavor and disrepute, if not positive desuetude. 
Philosophy, it is generally understood, can offer no more help in 
practical affairs than poetry (a calumny, no doubt, on the poets) 
and much less help than astrology, we are told. To such a pass 
has philosophy come! 

No doubt your experience has been that of others. When you 
state that you are mildly interested in philosophy, or when, un- 
der pressure of questioning (and under the influence of the truth 
drugs, sodium amytal or scopolamine) you somewhat diffidently 
admit that you teach it (!) you are looked upon in one of two 
ways. People regard you either with a kind of frank, unfeigned 
indifference, or with ill-concealed contempt. To the former you 
are a harmless fellow, an ivory-tower recluse, a dreamy vision- 
ary, a crack-pot thinker spinning empty speculations entirely 
divorced from reality. You are looked upon in consequence witb 
pity or good-natured tolerance; in any event you are not taken 
seriously. To the latter, however, you become the object of dis- 
dain and contempt. It is felt that you are wasting time and 
talent on gossamer-threaded theories in the realm of pure and 
unimportant speculation—time and talents that could be put to 
much better use elsewhere. 

The philosopher, it is thought, either gets side-tracked onto 
what is impractical, negligible and inconsequential, or else be- 
comes so wrapped up in his thoughts that he fails to see the 
woods for the trees, he labors the obvious, making, in the process 
the clear, obscure, the simple, complex, the easy, difficult. In 
the words of Muirhead he says what everybody knows in lan- 
guage that nobody understands; or—to add another variant— 
says what nobody knows in language that is perfectly unintel- 
ligible. What contributes largely to the indifference and disdain 
is the suspicion, if not conviction that philosophy is unscientific. 
And if there is anything that is lionized in our day, it is being 
scientific or at least having a pretence of being so. One may say 
in passing how regrettable it is that the term science has come to 
be applied to anything but the philosophic and theologic disci- 
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plines, that climatology and cosmetology, not cosmology, that 
drum-majoring and morphology, not metaphysics, that phrenol- 
ogy, not philosophy should be dignified with the name of science 
and be given as accredited courses in our American institutions 
of higher learning!—all this in spite of the fact that if anything 
can vindicate for itself the name of science in the non-restrictive 
sense, (that is, certain and systematic knowledge through causes), 
it is philosophy. 

In view of this immense ascendancy that the so-called exact 
sciences have exercised over the modern mind—an ascendancy 
that is in inverse ratio to the disparagement of philosophy—one 
can understand the reasonableness behind the somewhat radical 
suggestion of Fathers Conway and Friel that we give up the 
name, though, of course, not the reality of philosophy. In their 
provocative article entitled “ Farewell Philosophy ” (The New 
Schol. Vol. XXIV, Oct. 1950) the co-authors forcefully stressed 
the semantic disadvantage and liability we are under in trying 
to retain the name philosophy when the word has become co- 
terminous for that which is non-science, when the non-scientific 
is equivalated to the unscientific and when the unscientific means 
that which is empty, devoid of enduring value to the modern 
mind. They argue their points well in noting that for the an- 
cients and medievalists philosophy was just another word for 
rational science, and that with the exception of theology, there 
was no other theoretical science but philosophy. Consequently, 
inasmuch as the term science in our tradition is equally well 
fitted to describe philosophy they feel that we should tie in with 
the trend of the times, relinquish the name philosophy and ap- 
pear before the world and especially in academic circles in the 
guise of science (prepared to treat the science of the day with the 
superior science of philosophy). There is indeed something to 
be said for our indifference to nomenclature. In point of fact we 
should be no more eager for the retention of the term philosophy 
than we should be reluctant to relinquish the name science (for 
philosophy that is not science is scarcely a philosophy). Indeed 
if it came to a choice of which term to abandon the case might 
appear to favor the giving up of philosophy. Surely there is 
nothing sacrosanct about it especially when one considers the in- 
discriminate way in which it has, in the course of history been 
applied (or better misapplied) to the loosest and most erroneous 
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forms of thought. It is always something of a shock to hear of 
Materialism, Pragmatism, Hedonism, Sensism, Positivism, even 
Nihilism described as philosophies! Better perhaps to abandon 
the term than permit it to be used so carelessly. But would we 
be any better off if we settled for the term science? Is not this 
being abused even now before we insist upon owning it as ours— 
(never in reality having given it up)—quite as much as the term 
philosophy has ever been? Granted that we could vindicate for 
ourselves with greater right the term science than anything 
that now claims the name,! the fact is that it has come to be 
restricted to a type of thinking and a method which, as little 
as it merits the honor of the term science as conceived and 
hallowed by Aristotle and St. Thomas, merits still less to be 
called philosophy. Let us not mix the terms as they now stand, 
any more than confuse the disciplines. They have become lin- 
guistically fixed; the entrenched view is here and here to stay. 
We must not throw in the towel by throwing up the term philos- 
ophy; we should, however, see to it that our philosophy remains 
as scientific (in the original sense of the term—“ certa et system- 
ativa cognitio per causas”’) as can be. It is simply not true, of 
course, that the sciences in divorcing themselves from philosophy 
as they have done in the last three centuries have taken with 
them as they supposed all that was ever scientific about philos- 
ophy, leaving it an amorphous mass of unscientific word-spin- 
ning, unsubstantial web-weaving. It is to be deplored that this 
impression has gained ground; more to be regretted is the fact 
that some sensing the need of philosophy, yet wishing to make it 
over are looking to mathematicians and symbolic logicians to 
re-introduce science into philosophy and thus usurp the role of 
speculative philosophers. 

The popular indifference or disdain for philosophy—especially 
for philosophy of the traditional, and—what we like to think 
is—the perennial kind has had and continues to have its exem- 
plary source in the apathy and/or antipathy of scientists them- 
selves on the professional level. No doubt this has stemmed 
from a sad failure on the part of both philosophers and scientists 
to realize and appreciate the different orders, the respective com- 
petencies, the distinct objectives, perspectives and methods of 
each. And even where the distinctions at least vaguely came to 


1Cf. Vincent E. Smith, Philosophical Physics, New York, 1950, pp. 25 ff. 
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be recognized there arose the unfortunate misconception that 
philosophy is opposed to science and vice-versa. 

Mankind is so slow to learn and profit by past mistakes! It 
took some thirteen centuries for the distinction between philos- 
ophy and theology to be sharply defined and their harmoni- 
ous relationships clearly established within scholasticism, and 
throughout those centuries there was the constant danger of the 
one being swallowed by the other. It seems that it has taken 
seven more centuries for us clearly to recognize the distinct 
spheres and legitimate autonomies of philosophy and the sci- 
ences; and throughout these latter centuries there have been al- 
ternations of distressing and uneasy consumption of the one by 
the other followed by disgorgement and hostile tension. Not yet 
have the possibilities of amicable and mutually profitable rela- 
tionship been fully realized, though happily enough steps are be- 
ing taken in the right direction. 

Admirable was Aristotle’s clear-cut distinction in theoretical 
knowledge between physics, mathematics, and metaphysics on 
the basis of the three degrees of abstraction or remotion from 
matter and ideative visualization. But both Aristotle and the 
Scholastics committed what Maritain calls an “ error of intellec- 
tual precipitation ”? by failing to distinguish between the phi- 
losophy of nature and the sciences of natural phenomena on the 
first level of abstraction. For him and for them natural philos- 
ophy absorbed all the natural sciences. With the Baconian, Gali- 
lean, Cartesian, Newtonian revolt came the beginnings of real 
severance of the one from the other—though in the minds of 
those most responsible for the break it was not so much a sever- 
ance of one from the other as a supersedure or replacement of 
the one by the other, of an old philosophy by a new one. The 
Aristotelian account or explanation of natural phenomena (his 
amazingly accurate biological observations perhaps excepted) 
was weighed in the balance and found wanting (his understand- 
ing, for example, of the distinction between heavenly and terres- 
trial matter, angelic movers of the spheres, the eternity and cir- 
cularity of their movements, the crude view of the elements, 
especially the eudoxian—what later came to be the ptolemaic— 
geocentrism). With the sweeping away of these portions—under- 
pinnings, they were thought to be—of his natural philosophy or 


2 Jacques Maritain, Philosophy of Nature, New York, 1951, p. 93. 
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physics the entire superstructure was judged to be impaired—and 
thus the whole edifice, it was presumed, stood condemned. Bear 
in mind it was not thought that science was being made distinct 
from philosophy but rather a new philosophy was supplanting 
the old. So Bacon thought, so Descartes thought, so Galileo, 
Kepler, Brahé and Newton thought. Kepler, for example, allud- 
ing to the Copernican theory praised the Church authorities for 
respecting what he called, not the science of Copernicus but the 
philosophy of Copernicus!* And Sir Isaac Newton publishing 
his Principles that came to be regarded as the classic of classical 
modern science still entitled it in 1726 (the year before his 
death) in its third edition as he did in its first (1687) Principia 
Mathematica Naturalis Philosophiae. To our day Newton is 
referred to, not as the great English scientist, but as England’s 
natural philosopher and mathematician.‘ 

What distinguished the new physics from the old (and that 
meant for them the new philosophy from the old) was the in- 
creased attention to observation, experiment and induction, the 
eschewing of a priori notions and subservience to authority, but 
especially the use of the new and powerful instrument of mathe- 
matics. Indeed philosophy became for them a mathematicization 
of nature under the impetus given by Descartes and Newton. 
This was the transformation in philosophy, mind you, that Des- 
cartes sought to bring about, with his emphasis on the measure- 
ment of matter (which for him meant essentially extension) and 
motion, space and time. The old fascination of numbers that 
held Pythagoras captive and exercised curious sway over Plato 
came back into its own once more in philosophy. Reality, ma- 


3 Cf. Joannis Kepleri Opera Omnia, ed. C. Frisch, Frankfurt, 1859, II, 87, 
referred to in P. Conway and G. Friel’s “ Farewell, Philosophy ”, The New 
Scholasticism, Vol. XXIV, p. 369, n. 10. That Copernicus’ theory was 
quite acceptable in the eyes of Church authorities and was in no way 
regarded as controversial may be gathered from the fact that it received 
the approval of two Popes (Clement VII and Paul III, the De Revolu- 
tionibus being dedicated to the latter), the high commendation of one 
Cardinal (Nicholas Schénberg, Archbishop of Padua), was the generally 
received opinion of men of science and received no adverse criticism until 
the Galileo incident, some 73 years after the death of Copernicus. Cf. Sir 
Edmund Whittaker, Space and Spirit, London, 1946, pp. 53 ff. 


4See e.g. Webster's Biographical Dictionary. Francis Bacon is referred 
to in the same terms. 
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terial reality at least, was best described in terms of mathemati- 
cal formulae and equations, and the descriptions came close to 
being regarded as definitions of the real—its only meaningful 
aspect. As Whitehead has noted,> from Descartes on, the sensi- 
ble world came to be viewed solely in terms of measurable vibra- 
tions of matter in motion—a dull, drab, quality-less, mechanistic 
purposeless affair, but still very appealing to the mathematical 
mind. 

It was Immanuel Kant, however, who can be said to have been 
responsible for designating this kind of learning—the mathe- 
matico-physical kind—as science, in contradistinction to philos- 
ophy. An admirer, and himself a deep student of the mathe- 
matics and physics of his day, he thought that they were the 
ideal systems of knowledge, that they possess the only kind of 
knowledge that brings newness without loss of necessity— 
namely, synthetic a priori propositions. In consequence, they 
were really established and progressive systems, they were true 
science. It was he too who recognized that much of the progress 
and perfection of these systems was owing to the imposing on 
nature of a priort pre-fabricated forms of thought and theories; 
it was he too who made the important and—some have thought— 
fatal distinction between the phenomena and the noumena, 
noting that the sciences were concerned only with the phenom- 
ena. In his Prologomena, as well as in his Kritik of Pure Reason, 
he expressed the hope of establishing a similar kind of progres- 
sive knowledge for the speculative reason in metaphysics. Ac- 
quainted only with a shallow and degenerate form of metaphysics 
current in the eighteenth century German Universities, he felt 
that it had not, like physics and mathematics before it, entered 
on the sure path of science. This he sought to effect by applying 
the same revolutionary ideas to metaphysics that had given 
physics and mathematics their impetus. In this he failed and 
failed precisely because he believed speculative reason could not 
transcend the limits of sensible experience, could not reach the 
thing itself, the noumena, and this above all else it was concerned 


5 Cf. A. N. Whitehead, Science and the Modern World, New York, 1926, 
p. 71 ff. “Nature is a dull affair, (to the scientifically inclined mind of the 
seventeenth century and following) soundless, scentless, colourless: merely 
the hurrying of material, endlessly, meaninglessly ” (p. 80). 
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to achieve. The result was a denial of the traditional meta- 
physics or its reduction to the realm of the purely subjective. 
But the liberation of physics and mathematics from philosophy, 
as sciences, had been effected. 

The nineteenth century saw men turn from metaphysics (and 
that meant from philosophy, for there was left no other philos- 
ophy but metaphysics and with Kant’s Kritik that had been left 
floundering in the epistemological realm) ; and they plunged into 
the new learning that now preempted the name science. Phe- 
nomenal were the successes throughout the nineteenth century in 
dealing with the phenomena, in handling, controlling, predicting 
and theorizing about events. The world was ever more mate- 
rially, mathematically, mechanistically viewed. More and more 
ontological preoccupations were ruled out, notions such as cause, 
purpose, substance, nature, essence. Everything was interpreted in 
terms of laws, that is, of precise correlations, connections between 
phenomena. Positivism and Rousseauean optimism carried over 
to convince men there were no limits that science could not 
reach, no mysteries it could not unravel, no events that could not 
be precisely predicted and predetermined. 

Heady with its staggering successes it has gone on with ever 
expanding confidence in its power into this our own twentieth 
century—and in some minds lays legitimate claim to the whole 
field of human thought and knowability. Philosophy if it is to 
be, must be meekly subservient to science in a striking reversal 
of roles, as what was once the servant now appears to be the un- 
challenged lord. 

There are, however, dissenting voices even among the scientists 
themselves. Some of them, in increasing numbers over the past 
century have undertaken a more careful study of the nature of 
the knowledge furnished by science. Rankine, Ostwald, Mach, 
Duhem, Poincaré, and in our own day, Eddington and Einstein, 
have subjected science to a critical examination—its phenomenal 
character, its preoccupation with a priori hypotheses and theories, 
its exaggerated pretensions—and have come up with a much 


6 Critique of Pure Reason. B XIX, Kemp Smith’s translation. Cf. 
Gavin Ardley, Aquinas and Kant (London, 1950) ¢. vi, Immanuel Kant, 
pp. 69 ff, especially p. 81. 
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more sober estimate of the value of science as giving knowledge 
of the real.” 

Heartening is the sense of these changes in the intellectual 
climate that surrounds the scientist; welcome the less assured, 
the humbler, the more subdued attitude they have begun to take 
on. Classical science with its overweening ambitions has gradu- 
ally given way to a science more conscious of its limitations. In- 
ternal crises (such as the antinomy between the space-time con- 
tinuum and the discretely packeted quanta of wave-particle me- 
chanics, the problem of indeterminism, etc.) have been a factor 
in effecting this change along with some very wholesome self- 
criticism whereby its own methods have been re-evaluated and 
the epistemological value of its own data reappraised. These 
have awakened science not alone to what it is, but to what it is 
not. Beyond that there has been a sufficiently generalized spirit- 
ual reaction against the pretensions of science to solve the major 
problems that beset mankind. Science—people have begun to 
suspect—does not have all the answers—not even the significant 
ones to these problems. It may give man marvelous manipula- 
tive technique whereby he gains mastery over matter; it doesn’t 
give him much insight into the problem of how and for what ends 
he should use this mastery; and certainly it cannot give him 
mastery over himself. These points could be greatly enlarged 
upon but time does not permit. The important fact is there is 
rising a more modified view of science by scientists themselves. 

This is a situation that presents a fine opportunity for the phi- 
losopher to reenter and become no mere tolerated denizen but a 
respectable and accepted citizen of this scientific world, esteemed 
not for a Ph.D. obtained in a specialized science but for a special 
degree and measure of a more generalized understanding and wis- 
dom that he brings to the world in which we live. This under- 
standing and wisdom must be brought to bear especially—if he 
is to exercise the influence that he should—on the world that sci- 


7Cf. Ernest Kilzer’s review of Cosmology by Fernand Renoirte (tr. 
James B. Coffey, N. Y., 1950), The New Scholasticism, Vol. X XVI, p. 110. 
See also E. I. Coldin, The Power and Limits of Science (London, 1949); 
Anthony Standen, Science is a Sacred Cow (N. Y., 1950); Thomas E. 
Murray, “ Some Limitations of Science ” (Address before American Institute 
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ence opens up to him. While the shoe-maker should stick to his 
last, this does mean that the philosopher should stick to his arm- 
chair or ivory-tower, any more than the theologian or priest 
should remain in his study or sanctuary; the latter two are both 
men with a mission, men with a message for the world and the 
science laboratory should not be ‘out of bounds’ for either. 
Neither can stand aloof from the world that the scientist speaks 
of, without possible danger of impairment of their own standing 
—for it is not a different world that all three speak of, but the 
same world from different aspects and each must remind the 
other that there are other (but always complementary) aspects. 
Particularly inviting and challenging is the opportunity pre- 
sented to thomistic philosophy, especially in the sphere of reality 
that constitutes the common material object both of sciences 
(above all, physics as the prototype and paradigm of the others) 
and the philosophy of nature, namely, the study of material 
things as sensible and moving. Of all the extant philosophies 
thomistic philosophy, almost alone has maintained a cosmologi- 
cal tradition—maintained in the face of great obstacles and at 
times, contemptuous hostility. Dealing as it always has with 
many of the same more general considerations that preoccupy 
the scientist (such as motion, change, determination, chance, 
quantity, space, place, time, infinity, the vacuum) philosophical 
physics meets with empiriological physics (to use Vincent Smith’s 
terminology) on the same ground. 

The monumental work of Maritain on The Degrees of Knowl- 
edge, and his still later work on The Philosophy of Nature, 
wherein he goes over again “ the question (of the distinction of 
the sciences) as a whole with more precision and depth ”® serve 
to convince the inquiring mind of the distinction and yet the 
harmonious union that should obtain between the two. Possibly 
Maritain’s basis for the distinction is open to question when he 
insists on an inner differentiation in the first level of abstraction. 
It may be—as Father Connolly suggests (in an article in the 
Modern Schoolman that is infelicitously entitled “Science vs. 
Philosophy ”’)!°—that there is a more radical basis for the dis- 


8 Cf. Norbert Luyton, “ Cosmologie ”, Revue Philosophique de Louvain, 
Vol. XLIX, Nov. 1951, pp. 688, 690. 


9 Op. cit., p. 1. 
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tinction in that scientific knowledge is due to the collative func- 
tion of the cogitative sense or the ratio particularis. (Fr. Con- 
nolly has an amazing but soundly reasoned inversion of two of 
the three degrees of intellectual abstraction in which he places 
mathematics on the first level, physical abstraction for the phi- 
losophy of nature on the second level, with, of course, meta- 
physics on the third. He subordinates immediately the empirio- 
logical sciences to mathematics and thus accounts for the gravi- 
tational pull of the former to the latter). This, indeed, bears 
more study. The fact remains that philosophical physics and 
empiriological physics are quite distinct. The latter looks to 
material changing being, precisely as sensible, observable, more 
especially as measurable and manageable, (that is, as controlla- 
ble). The former looks to sensible reality as intelligible, know- 
able in the mystery of its motion. What Maritain calls the in- 
telligibility-appeal (ratio formalis object: ut res) is different, 
specifically different, with a difference that is solicited by, and 
revealed in, a special intelligible light proportioned to this appeal 
or summons on the part of the mobile material thing (ratio for- 
malis objecti ut objecti seu ratio formalis sub qua). 

But different though the perspectives of each, it should not be 
a case of science vs. philosophy, but of science and philosophy. 
Complementarity should key-note the relationships. Each calls 
out for the other. The physical sciences call for the philosophy 
of nature to give them depth and breadth, to keep them solidly 
rooted in an integrated experience of and contact with reality, to 
give fitting expression to the intelligible meaning behind “ the 
dynamic and hierachically organized world of the sensible and 
changing multiple ” which the sciences are ever more strikingly 
revealing. The philosophy of nature in turn looks to the empirio- 
logical sciences to fill in the framework of its picture of reality 
with “the detail of phenomena,” “to exhibit its principles and 
prime it for fresh insights,” 1 to stimulate and make precise its 
own thinking, to relieve it of burdensome labors which in times 
past (when spheres of competency were not sharply delineated) 
it had needlessly assumed.!* In this connection, if modern phys- 


10F. G. Connolly, “Science vs. Philosophy”, The Modern Schoolman, 
Vol. X XIX, March, 1952. 


11 VY. Smith, op. cit., 37. 


12 J. Maritain, Philosophy of Nature, p. 95. 
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ics must give preferential status to any philosophy of nature, 
it seems that the thomistic philosophy of nature should receive 
the bid—no other appears so complementary to or more compati- 
ble with the new physics. As Maritain has pointed out: “ Con- 
temporary science’s ideas on mass and energy, the atom, muta- 
tions due to radio-activity, the periodical table of elements and 
the fundamental distinction between the family of elements and 
that of solutions and mixtures, dispose the mind . . . to restore 
to their full value the Aristotelian notion of nature as the radical 
principle of activity, the notion of substantial mutations which 
is the foundation of the hylomorphie theory, and the notion of 
an ascendant order of material substances much richer and more 
significant than ancient physics ever surmised.” 1% Father Ray- 
mond Nogar too has some particularly interesting things to say 
about the unifying role that hylomorphism, as a physical theory 
can fill with respect to the physical sciences.1* We hope to hear 
much more from him and his River Forest research project at the 
Albertus Magnus Lyceum for Physical Science. All this tends 
to underscore the fact that there should be harmony and close in- 
tegration between the science of nature and the philosophy of 
nature. 

This much is certain. Stress on distinction can never lead to 
the cutting off of one from the other. On the other hand stress 
on harmony and organic unity should never lead to compromise 
of critically established positions. Nothing will be gained by 
either unless truth is respected at all costs—and truth must not 
be distorted to mean mere inner consistency or extrinsic utility, 
nor must it be limited to mere verifiability—verifiability in terms 
of a partial means of verification such as quantity or measura- 
bility affords. Two extremes are to be avoided, ultra-conserva- 
tism on the part of philosophy and rash dogmatism on the part 
of science. We should have learned our lessons from the past. 

Too often some of our philosophers, traitorously true, (perhaps 
more exactly truly traitorous) to the past manifested an intran- 
sigent addiction to scientific theories that found their way into 
the natural philosophy of the day by way of a prior predilection 


13 Thid., 153. 


14 The New Scholasticism, Vol. XXV, Oct. 1951, “ Towards a Physical 
Theory ”, 397-438. 
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for which which there was never sufficient evidence. Confronted 
with incontestable facts that raised doubts as to their position 
and being unable either to save the facts or the phenomena, they 
sought to save face by retiring into a splendid isolation, and thus 
lost a great deal of hard-won prestige and influence that had 
been gained by predecessors only through a frank and fearless, 
indeed an eager confrontation of the world of experience.!® Phi- 
losophy, no less than science should take pride in its respect for 
the exigencies of truth, the demands of reason and should never 
be loathe to prune off out-worn, outmoded theories. Thomistic 
philosophy must remain what it has always been in principle 
and, for the most part, in practice, a philosophy that is repectful 
of reality, one that seeks ever to insure permanent contact with 
the given of experience. Indeed it is par excellence, a philosophy 
of such experience. 

This does not mean, however, it must have a too-ready accept- 
ance of or over-easy concordance of its thinking with, the so- 
called given or data of the experimental sciences. Too often 
what goes by the name of experimental science is far from that 
experience which is revelatory of reality. What is the data or 
given of science is frequently but a provisional but as yet un- 
substantiated account of a given phenomena, or a subjectively 
contrived artifice in terms of which events or things are conveni- 
ently described and suitably handled. It would be a mistake to 
take either as certified representations of reality as it is. We are 
well advised by Vincent Smith in his Philosophical Physics to 
distinguish between ‘ experience of reality ’ and experiment with 
reality; 1® the former is patient of it and determined by it, the 
latter selects, subjects, dominates and in some measure deter- 
mines it. The experimental method almost by definition is—to 
use Norbert Luyton’s fine phrase—“ a certain stylization of real- 
ity ’ 17 (a reduction of reality to a style or form different from 
its objective nature). This is what Eddington '* with unhesi- 


15 Cf. Sir Edmund Whittaker, Space and Spirit, 64-68. 
16 Op. cit., 16, 17, 37. 


17 Norbert Luyton, “ Cosmologie”, Rev. Phil. de Louvain, Vol. XLIX, 
691. 


18Sir Author Eddington, The Philosophy of Physical Science (Cam- 
bridge, 1939), 109: “ Procrustes, you will remember, stretched or chopped 
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tating frankness and a certain touch of humor calls “the pro- 
crustean character of science”. Just as the ancient brigand Pro- 
crustes tailored his guests to fit his bed (and so could write a 
paper for the anthropological society of Attica “On the Uni- 
formity of Stature of Travelers in Greece’’) so science tailors 
reality to fit its convenience. Eddington himself has thus drawn 
attention to the a prior and ‘ artificial ’ character of the theories 
of physics. Gavin Ardley, in a well documented book based 
largely on the analysis of the writings of the modern scientists 
and philosophers, makes out a good case for saying that not only 
the theories of modern physics, but the whole subject matter as 
well, the entities and elements that are treated are “ subjective, 
a priori, artificial, conventional ”.1° This holds not only for such 
entities as the electron, proton, neutron, neutrino, meson and 
other sub-atomic particles, but also for electrical and gravita- 
tional fields, and even for such concepts as space, time, matter, 
mass, energy and the like—though the names are still used that 
once bespoke real things, the literal reality is now missing. All 
these terms are mnemonics, or interpretative principles or pro- 
crustean beds; they are the creations of science; their justifica- 
tion is utilitarian; they enable reality to be handled, managed, 
controlled; but it would be a delusion to think that there are be- 
ings that correspond as such tothese mental constructs. Whether 
this Neo-Kantianism is a passing phase of modern science or 
whether it is the abiding form which sciences that profess to deal 
solely with phenomena must take, the fact is that there is much 
of the mental artifice in it, either unwittingly there, or knowingly 
introduced. 

This being so, a thomistic philosopher of nature would be ill 
advised to seek and maintain his contact with reality solely by 
way of the multiplied theories and the manifold of logical en- 
tities and unreal beings that are the grist for the mill of modern 
physics. It is a bit of unseemly precipitation and uncritical 





down his guests to fit the bed he had constructed. But perhaps you have 
not heard the rest of the story. He measured them up before they left, 
next morning and wrote a learned paper ‘On the Uniformity of Stature 
of Travellers’ for the Anthropological Society of Attica.” 


19 Gavin Ardley, Aquinas and Kant (London, 1950), 30 ff. 
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credulity towards the ipse dixit of the scientist to begin to aban- 
don or radically modify sound and experientially warranted posi- 
tions simply because theories have arisen that appear to be 
opposed to them. A case in point is the way in which some 
Scholastics have sought to modify or even jettison the traditional 
hylomorphism for hylosystemism or some other variant with its 
denial of essential distinctions and substantial changes among 
bodies in order to accommodate their views to the science of the 
day—more specifically, to the Rutherford-Bohr image of the 
atom (as a dynamical energy system of heterogeneous disgregate 
particles or hylons, united as a functional unit) when it is by no 
means clear that this picture of the atom is, or is meant to be 
descriptive of reality as it 1s. This same Rutherford-Bohr pic- 
ture of the atom envisions the electrons as being separated from 
the nuclear protons by empty space, and we find some philoso- 
phers, accepting this as an established fact, instead of regarding 
it as analogous to an artist’s conception, renouncing the idea of 
a physical continuum—and this, in spite of the fact that the con- 
ception of inner discontinuity of the atom is already being im- 
periled by the incoming theory of wave mechanics (Heisenberg 
and Schroedinger) and by the space-time continuum of relativ- 
ity. Again—to use another example from the same source—in 
accounting for the emission of light from the atom, Bohr assumed 
that electrons move in a limited number of fixed orbits about the 
nucleus, that light was emitted when by an artificial or natural 
process an electron jumps from one fixed orbit to another. Not 
only did he fail to give any account of the process whereby the 
electrons make these leaps from one permissive orb to another 7° 
but he insisted that they did so without passing through the in- 
tervening space! Mind you he didn’t say he didn’t see it passing 
through the intervening distance—that would be quite under- 
standable; he just insisted that it didn’t. And the reason for 
insisting that it didn’t—if I mistake not the explanation—is, ac- 
cording to Whittaker, because “the process cannot be described 
as a continuous movement.” 21 And we are to understand that 
because it cannot be described as continuous, presumably it can- 


20 Cf. Whittaker, loc. cit., 104-5. 


21Tbid., 106. Oddly enough Whittaker regards this aspect of Bohr’s 
theory as “the most valuable and permanent feature” in it (105). 
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not be continuous. I leave it to you to discover if there is a 
necessitas consequentiae in that logic. Again, Heisenberg’s ‘ un- 
certainty principle’ deriving from the experimental inability to 
fix the position of an electron, for example, without losing ac- 
curacy on velocity or vice-versa has been looked upon, blandly 
by some scientists, apprehensively by some philosophers as im- 
plying “a break-down of causality ”.°? Confronted with such 
extravagant and baseless inferences and implications, the philos- 
opher may feel that he must yield ground and abandon positions 
previously held. But this would be a bit naive and premature. 
This is to let emotion take over for reason. This is to build a 
philosophy of nature on the shifting sands of physical theories— 
a very ill-fated construction job. The history of science—as 
Smith rightly notes—is teeming with the obituaries of discarded 
theories; and it is precisely the impermanence of scientific beliefs, 
so well established as an historical fact, that should give pause 
to those who seek to base philosophy on the conclusions of sci- 
ence at any particular time. An interesting room in a Science 
museum would be one that would be set apart as the ossuary of 
its fossilized fictions. 

Professor Gilson, touching upon this point in a recent article ** 
has wisely remarked that it is not the function of scholasticism 
to be constantly adapting itself to the “ ceaseless variations in 
science and philosophy; its future consists rather in integrating 
to it the positive acquisitions made by science and philosophy in 
order to correct and purify them ”. In pointed fashion he speaks 
of the men in our generation “ who have been born in the scien- 
tific universe of Newton ’”’, who have “ reached maturity in the 
universe of Einstein ” ; who “ are entering old age in the universe 
of undulatory physics ” and “ with luck hope to die in a fourth 
universe, as different from Einstein’s as his was from Newton’s.” 
The hope of such men, would appear, Professor, to be in the proc- 
ess of realization for at last we have a universe “ according to 


22See Whittaker, loc. cit., 111-112. For a more reasoned view of the 
philosophic implications or lack of them, see E. Coldin, The Power and 
Limits of Science, 46-47. 


23 Op. cit., 146. 


24E. Gilson, “The Future of Scholasticism”, The Modern Schoolman, 
Vol. XXIX, Nov. 1951, 8-9. 
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Hoyle” !*5 And when everything is “ according to Hoyle” all 
should be right with the world! 

This is not to be construed as a criticism of science as such, 
(for science must proceed by way of generalizations through in- 
duction, laws, hypotheses, theories and attempted verification), 
but it is simply a warning against a too-ready acceptance of the 
given of science, a too-easy acquiescence to such impressive 
clichés as: ‘ Science says’, ‘Science has shown that ’, ‘ Scientists 
are agreed that’, etc. Thomistic philosophers of nature must 
exercise a critical reserve with respect to that which purports to 
be the “ findings of science’. And scientists themselves must be 
cautioned against a rash dogmatism—scientism we may call it— 
that would present theories as established truths because they 
account for facts and permit of successful extrapolation or that 
would give ontological status to that which is but a handy mental 
construct, that would scorn the familiar qualitative world of 
sense experience and extol the more esoteric world of quantity 
and its almost mystic symbols, that would set up in place of the 
critically examined observations of common sense, the at least 
partially fictioned artifices of the mathematical world as the real, 
the true, the determinant of all reality, that would be intolerant 
towards and depreciative of any approach to the study of the 
universe other than the mathematical. One critic from the ranks 
of the scientists has said: “ If the idols of scientists were piled on 
top of one another in the manner of a totem pole, the topmost 
one would be a grinning fetish called Measurement ”’.2* As Vin- 
cent Smith has observed: “ It is dogmatism in its densest form 
to equate the metrical with the existent ”, or the meaningful with 
the measurable.27 More than that it is one of the great fallacies, 
the great absurdities, the great tragedies of the age “ to believe 
that empiriological methods alone have access to the real 
world ”’.28 

So long as there is a world that escapes the methods and per- 
spectives of the nature-scientist, so long will there be a place for 
and a need of the nature-philosopher, for the philosopher of the 


25 Cf. Fred Hoyle, The Nature of the Universe. 

26 Anthony Standen, Science ts a Sacred Cow (N. Y., 1950), 82. 
27 Op. cit., 49. 

28 Ibid., 27. 
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total real, and, indeed, for the theologian of the supremely Real. 
The scientist can be indifferent to and reject both philosophy and 
theology only by being less of a man, less a seeker after the truth. 
It was Karl Jaspers, who said recently that “the rejection of 
philosophy usually leads to the unwitting development of a bad 
philosophy ” *®—and the reason is quite clear, for man is congeni- 
tally and incorrigibly philosophic in bent, and unless he has a 
sound philosophy to fall back on and guide him the scientist runs 
the danger of falling into sophistic wisdom, an ersatz substitute 
of a superficial, instinctive and erroneous sort. It is unfortu- 
nately true that a good scientist can very well be a bad philoso- 
pher, just as a good philosopher is not necessarily a good scien- 
tist. However, it is also, I believe, happily true that the better 
a scientist a philosopher is, the better a philosopher he will be, 
and the better a philosopher a scientist is, the better a scientist 
he will be. That is why they can be said to aid and abet one 
another. 

The better scientists will ever seek to deepen their own philos- 
ophy and will be quick to acknowledge their indebtedness to it, 
within the limits of their own sphere and, even more, their greater 
need of it outside that sphere. Within the sphere of their own 
competencies, the sciences must recognize their own inadequacies 
and their dependence on presuppositions that cannot be estab- 
lished by the methods of science itself. Such presuppositions are 
philosophic and indeed, metaphysical in character—the principle 
of efficient causality (however much it may be denied), the prin- 
ciple of uniform causation (Heisenberg’s ‘ indeterminacy ’ to the 
contrary notwithstanding), these are principles that are the very 
life-nerve of scientific investigation, the basis of scientific induc- 
tion. The meaningfulness of reality, the attainability of intel- 
ligibility under the integument of sense, the order of the universe, 
the constancy and immutability of—however men may shy of 
the terms—of essences and natures,—the acceptance of these no- 
tions forms the backdrop of scientific experiment, the spur to its 
analyses of reality. Moreover, and still within the field of ma- 
terial, mobile being, the sciences, especially physics and related 
subjects, need the philosophy of nature to tone down their overly 
mathematical perspective, to ground their phenomena in real be- 
ing, to keep their picture of the world from becoming and remain- 


29 Karl Jaspers, Way to Wisdom, tr. Ralph Mankeim (London, 1951), 158. 
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ing a sterile static chiaroscuro of reality, to complement it by 
the warm integral dynamic vision of the real. 

Beyond the realm of the sciences there is needed the vision of 
the philosopher and the man of God. However great may be the 
manipulative control of nature that science has won there is an 
inherent weakness that attends it gains. “ As it extends, the mu- 
tual dependence of all our affairs becomes more marked ”, as F. 
Sherwood Taylor has observed. “Our way of living becomes an 
ever more complex machine. The more complex a machine is, 
the more easily it can be disabled by destruction of only a few 
of its parts. Thus, as civilization becomes more scientific, so it 
becomes more destructible; but (alas) as it becomes more scien- 
tific, it also acquires greater powers of destruction. Thus it fol- 
lows that the increasingly scientific civilization tends towards its 
own collapse, given that there are those who wish to destroy and 
can wield the means of destruction ”’.8° If we are to preserve it 
we need the vision of the philosopher and the wisdom of the man 
of God infiltrating the mass of the people. 

Science, we are given to understand, is not interested in causes, 
efficient causes or final causes. Be that as it may. It would, of 
course, be a totally unwarranted extension of this lack of interest 
to add, as some scientists have done, that there are no such 
causes (when at best it could be said that their methods do not 
reach them). But howevermuch they may deny them or express 
disinterest in them the fact is that man can find no satisfactory 
account of reality apart from them. More imperious than any 
other questions that beset his mind are those connected with 
causality, and especially, with finality. “ What am I; what shall 
I do; whither am I going; what is to become of me; what is the 
purpose of my existence? ”’—these are the questions that clamor 
for a response, and though he try to evade them by playing with 
his toys, they will continue to plague him when he tires of his 
toys and gadgets and labor saving devices. Surely the end is not 
reached by saving labor when he knows not the end to which he 
should put the leisure that he has gained thereby. Surely the 
end is not in getting somewhere sooner or faster than others. It 
is conceivable that he will be no nearer his end though he reach 
the ends of this universe. For there are reaches of reality that 


30 F. Sherwood Taylor, Concerning Science (London, 1949), 110. 
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must be regarded spiritually, not spatially, reaches that can 
never be traversed, howevermuch we may accelerate at super- 
photonic speeds over endless light years to overtake or overshoot 
our expanding universe. There are realities that are not travers- 
able, precisely because they are not quantified, not measurable; 
they are immense and incommensurable—they are in a world that 
allows for no sensible yardstick. Among these are God, the soul 
and human happiness. Happiness is not to be found in quicker 
and better locomotion. The comic strip inter-planeteers, who 
seem to chart the future for the “small fry ” of our generation 
with their space ships, never seem to alight upon a happier world, 
in having reached a farther one. This is not surprising, because 
we cannot take a space-ship to Happiness. 

Samuel Butler, writing his Erewhon some eighty years ago, 
(1872) with an eye to the future and the dangers of the machine 
age described the inhabitants of his Nowhere-land as a people 
who destroyed machines lest machines destroy them. It is just 
possible that we may rue the day we did not take the hint. In 
point of fact, however, the destruction of machines is not the 
way to happiness. We certainly don’t feel that there is any spe- 
cial virtues attaching to a machineless age. But machines can 
and do get out of order, they can and do rise up against their 
maker, they can and do bring misery if they are not used wisely 
and well. We should never allow ourselves to be enslaved by 
our own creatures—there is scarcely any worse slavery. Control 
is one element of order and peace; and science in the best sense 
brings something of that about. But freedom from nature and 
control over it does not guarantee man happiness because it does 
not insure his attainment of his end. God intended that man 
have, and share with Him, mastery over the material universe, 
through a divine condescension whereby He assimilates man unto 
Himself, not only as being, but as being agent, and ruler and 
provider and conserver in subordinate fashion. But not in this is 
man’s end to be found. He does not reach the plenitude of his 
being, nor his happiness, in being, like God, a creator, a ruler and 
master, but in recognizing that for all of these god-like powers 
he is a creature, a subject and servant, and must glorify God in 
the world and in himself, and not glorify himself as god.*4_ His 


31 Cf. Reinhold Niebuhr, The Irony of American History (N. Y., 1952). 
See his ironic definition of a creature—one who “ forgets that he is not 
simply a creator, but also a creature ”. 
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final end and happiness is no more to be found in attaining mas- 
tery over the forces of nature (though God intended that) than 
in increasing and multiplying and filling the earth (though God 
intended that too). 

Erewhon, with or without machines, duly controlled or com- 
pletely eliminated is really Nowhere, and cannot be Utopia or 
Elysia or ultima thule or Heaven. Heaven is only secondarily 
a place. It is primarily the loving contemplation and joyous 
possession, the ecstatic vision of God. To reach that we need 
light along the way—the light of God’s countenance sealed upon 
His world and upon us, and giving us power to read the signposts 
that will direct us. Science participates in and reflects some of 
that light, at least dimly. Perhaps not many scientists will agree 
with one of our twentieth century scientists who has said: “ The 
first purpose of science is to learn about God and admire Him 
through His handiwork ” and who added that if scientists were to 
recognize this “ they would cease to worship Science and . . . be 
the better scientists for it.” ** There is much truth in these words. 
As our Holy Father has said, true science should lead to God and 
indeed has done so, discovering Him “ in ever-increasing meas- 
ure, as though (He) were waiting behind every door opened by 
science.” 3 Wisely does he note that “ with the expanding and 
deepening of the field of human experiments, the vestiges of the 
Eternal One are discernible in the visible world in ever more 
striking and clearer light ”. While man as a scientist may not be 
sufficiently interested to grasp the significance of these vestiges, 
the scientist as a man, as a philosopher and as a theologian is 
and does. It is especially, however, by the brighter stronger light 
of the latter two that the vision is deepened and man prepared 
for its final consummation. Science, philosophy, revelation— 
likened by the Holy Father to so many “ rays of the same sun ” 
—illumine man’s darkened mind and lead him starry-eyed and 
breathless to the vision of Ultimate Truth, the Supreme Reality 
who is but faintly mirrored in the world of His Creation. The 
vision of the philosopher perfects that of the scientist and dis- 
poses for the vision of divine revelation and illumination. We 


32 Standen, op. cit., 200. 


33“ The Proofs for the Existence of God in the Light of Modern Natural 
Science ”—Address of His Holiness Pope Pius XII to the Pontifical 
Academy of Sciences, Nov. 22, 1951, N.C.W.C. Translation, p. 1, n. 2. 
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must be docile to all three, alertly sensitive to that which is ren- 
dered intelligible in all three. Perhaps we can do no better than 
to pray the Father of Lights, the Light of the World, the Light 
Most Blessed to reflect upon us through this threefold channel 
the triple rays from this Triune Sun that is the Source of All 
Truth. ‘“ Emitte coelitus lucis tuae radium .. .” (In the words 
of Archbishop Hoban’s heraldic motto) “ Veni lumen cordium ”. 
Send forth Thy light, light for the life of time, light for the life 
of eternity ** that we may now as then come to know more fully 
the God who is the Lord of the Sciences—“ Deus . . . Scientiarum 
Dominus ” (I Kings 2, 3). 
Francis X. MEEHAN 


St. John’s Seminary 
Brighton 36, Mass. 





ABSTRACTION AND THE EMPIRIOLOGICAL 
METHOD 


BSTRACTION and what Maritain has termed the empirio- 
logical method ' each forms a dark cluster of problems, and 
to squeeze their joint meaning into a half-hour chart could easily 
miss the trees or the forest or both. Fortunately, however, my 
title suggests three questions that triangulate upon my subject- 
matter and plot in the three chief divisions of this paper. First 
of all, what is the empiriological method in practice? Secondly, 
what is abstraction in our study of nature? And finally, what is 
the method reviewed in the first question by the light of the ab- 
straction described in the second? 


I. THE EMPIRIOLOGICAL METHOD 


The empiriological method, like any fact to be explored by phi- 
losophy, ought first to be viewed in as pure a form as possible so 
that its original outlines can emerge. To take astronomy as the 
test case would court the serious difficulties, especially in the 


34 Tbid., p. 4, n. 5. 


1 Distinguer pour unir; ou les degrés du savoir, rev. ed. (Paris, 1932), 
pp. 185 ff. 
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early stages of the subject, of shading the philosophical from em- 
piriological dimensions, in sorting the physical facts from the 
mathematical measures, and in sketching out the subtle coloring 
of what is common-sense knowledge from what is closely and 
coldly scientific. Astronomy is not a good sample of the empiri- 
ological method which ought to be viewed in its advanced and 
adult form so that its originality—though never unmixed in the 
concrete—can stand out with less confusing shadows from other 
knowledges. Even biology remains a rather brief distance from 
common experience and an intimate meeting with philosophy.* 

A more typical and perhaps even ideal example of the empiri- 
ological method is atomic physics. It is here that modern science, 
a hybrid of experiment and theory, has borne its fairest fruit in 
the study of matter, and other disciplines often claim a scientific 
estate in the measure in which they approach the method of 
physics. Atomic physics thus provides a good stage to confront 
the empiriological method and abstraction. 

Though experiment and theory are the two components of em- 
piriological method, they are not of equal moment in the career 
of physics. Theory is a logical and strongly mathematical frame- 
work, judged by what Planck has called its utility in predicting 
experimental results.5 A theory is in the bondage of experiment; 


2 Even before modern complexities took astronomy away from his right- 
ful place among the liberal arts, Aristotle defined the subject as a mixed 
science, one of “the more physical branches of mathematics...” Phys. 
II, 2. Cf. W. Ross, Aristotle’s Physics (Oxford, 1936), p. 507. 


3 Cf. J. Maritain, op. cit., pp. 128 ff. 


4The chief proponents of this view are the logical empiricists in their 
notions of “unified science.” Cf. J. Joergensen, “The Development of 
Logical Empiricism,” International Encyclopedia of Unified Science, II 
(1951), 9-51. 


5 Where is Science Going? (New York, 1932), p. 90. K. Herzfeld has 
written, “ Understanding of a phenomenon means that we can reduce a 
large number of complex phenomena to a few simple principles which 
might enable us to predict ahead of time what will happen under given 
conditions in the future.” “The Frontiers of Modern Physics and Philo- 
sophy,” Proc. Amer. Cath. Phil. Assoc. V (1930) 40. According to Dirac, 
“The only object of theoretical physics is to calculate results that can be 
compared with experiment.” Quoted by A. Ruark and H. Urey, Atoms, 
Molecules, and Quanta (New York, 1933), p. 219. 

For further views of theory as an instrument of prediction, Cf. M. 
Planck, Wege zur physikalischen Erkenntnis (Leipsig, 1922), pp. 149-150; 
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its truth is judged by whether it works; it must allow old data to 
be logically deduced and above all suggest fresh data in new ex- 
perimental situations. But it must never denote non-observable 
objects like the ether before Einstein or the status of matter apart 
from the effects of measurement as in the picture of atoms before 
Heisenberg? A theory must embrace no concepts that take 
physics beyond the range of experiment,® and that is why experi- 
mental advance rather than a theoretical picture of things is the 
term ad quem of empiriological constructs. Theory tells us 
what experiments to make and what to measure, but beyond that 
service, however valuable it be, for deducing measured data, a 
theory can claim no logical rights of its own; and because it can 
never be demonstrative, in either a formal or material way, it 
can never become a truly scientific explanation.® 





E. Schroedinger, Science and the Human Temperament (New York, 1935), 
pp. 52-53; R. Millikan, Evolution, Science, and Religion (New Haven, 
1929), p. 54; J. Conant, Science and Common Sense (New Haven, 1951), 
pp. 25, 30; L. du Nouy, The Road to Reason (New York, 1948), pp. 36-37. 


6 Cf. E. Meyerson, De l’explication dans les sciences (Paris, 1927), pp. 
35-36; and P. Duhem, La théorie physique (Paris, 1914), p. 41. 


7™“The description [of the world] should include nothing that is un- 
observable but a great deal that is unobserved.” A. Eddington, The Nature 
of the Physical World (New York, 1928), p. 226. 


8 This has been interpreted as the meaning of Newton’s hypotheses non 
fingo: “An hypothesis that postulated causes lying beyond the reach of 
human observation and experiment must remain unverified. Consequently, 
Newton excluded the former as mere guesses, the latter as metaphysical 
speculations. In this sense, and in this sense only, did Newton reject 
hypotheses.” L. Stebbing, A Modern Introduction to Logic (New York, 
1930), p. 316. 


®In a formal sense, the method of verifying empiriological theories 
always entails the fallacy of affirming the consequent. St. Thomas criti- 
cized such a method when he questioned the Artistotelian theory of eccen- 
trics and epicycles on the ground that perhaps by some other theory, yet 
unknown, the appearances in heavenly movements could be saved. Cf. 
Summa Theol., I, 32, 1 ad 2; and In De Coelo, II, 17. 

In the material sense, empiriological verifications of theory fail to 
conform to Aristotle’s correct insistence that “the premisses of demon- 
strated knowledge must be true, primary, immediate, better known than 
and prior to the conclusion, which is further related to them as effect 
to cause.” Post. Anal., I, 2, in The Basic Works of Aristotle, ed. R. Mc- 
Keon (New York, 1941), p. 112. 
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Experiment, the aim of theory, is a controlled experience, a 
controlled sense-perception,!® yielding measurable results. In 
experience, man takes things naturally and as he finds them; 
experiment is not natural but artificial, a contact with the real 
not as it is but only as disturbed by instruments ;'! as a measur- 
ing operation, experiment equates fact to a common standard of 
reference outside of it. From Galileo down to the present, 
physics has tended to view as meaningful only what man can 
alter, and where production has proved impractical, prediction 
has moved in as a vicarious form of control; from Galileo down 
to the present, physics has aimed to fit nature into a mathemat- 
ical network of number and line.” 

Only the potential can be controlled by man, and only the 
quantified can be measured; if prime matter is potential being 1% 
whose first accident is quantity,’* a case could be argued that 
empiriological physics is driving deeper down into nature’s ma- 
terial causality. Yet there is one mark of prime matter that is 
nowhere visible in the empiriological world view. It is the appe- 
tite of matter, its “ desire ” for form,’ the finality which makes 
matter good simpliciter even though it does not have being sim- 
pliciter1® Finality in nature was the first of the four causes 
which post-Aristotelian physics agreed to ignore, and without 
this causa causarum, the ultimate source of nature’s order, the 
other causalities surrender their meaning as instruments of sci- 
ence.17 That is why, though the empiriological ambitions are in 
some way reductive to the quest for material causality, the final- 
ized matter of the natural universe cannot be the true goal of 


10Cf. R. Lindsay and H. Margenau, Foundations of Physics (New 
York, 1936), pp. 4-6; A. Ritchie, Scientific Method (New York, 1923), p. 21. 


11A, Benjamin, An Introduction to the Philosophy of Science (New 
York, 1937), pp. 104-106. 


12 J. Maritain, op. cit., p. 121. 


13 In I Phys., ec. 9, lect. 15, 3. This and all subsequent references to the 


commentary on the Physics are to the Leonine edition. Summa Theol. 
I, 77, 1 ad 2. 


14Jn VII Met., 2. 

15 Jn I Phys., c. 9, lect. 8-10. 

16 Summa Contra Gent., III, 20; Summa Theol., I, 5, 2 ad 1. 
17 In II Phys., ec. 2, lect. 5, 11. 
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physics. To sight that goal, the problem of abstraction in nature 
must be opened. 


II. ABSTRACTION AND NATURE 


In the cautious terms of St. Thomas Aquinas, the philosopher 
of nature makes an abstraction quite different from that of the 
mathematician.!* It is called abstractio totius,!® the distinction 
of universal from particular or of specific whole from individual 
material parts.2° Such a movement is to be set in contrast with 
the abstractio formae of mathematics, where there is no distinc- 
tion of universal from particular in the specifying abstraction 
but rather a distinction of form from matter.?!. To abstract ani- 
mal from man is to make an abstractio totius; to abstract circle 
from sensible matter is to make an abstractio formae.** As his 
science unfolds in response to experience,** the philosopher of 


18 This problem has been forcefully discussed by L. Régis, “La philo- 
sophie de la nature. Quelques apories,’ Etudes et Recherches. I. Philo- 
sophie (Ottawa, 1936), 127-156; and L. Geiger, “Abstraction et séparation 
d’aprés St. Thomas,” Rev. scien. phil. et théol. XXXI (1947), 3-40. 


19 The expression of St. Thomas, abstractio totius, will be preserved here 
in its original Latin to avoid confusion with Cajetan’s abstractio totalis 
in In De Ente et Essentia, Proemium, q. 1, 5, ed. M. Laurent (Turin, 
1934), pp. 6-7. 


20The ex professo treatment of this subject in St. Thomas occurs in 
In librum Boethii de Trinitate, questiones quinta et sexta, ed. P. Wyser 
(Fribourg, 1948), q. V (passim). Cf. also the problem of partes materiae, 
partes formae, and partes speciet in In II Phys., c. 3, lect. 5, 4; In VII 
Met., 9, Summa Theol., I, 81, 1 ad 2. 


21“ Est enim duplex resolutio quae fit per intellectum. Una secundum 
abstractionem formae a materia: in qua quidem proceditur ab eo quod 
formalius est, ad id quod est materialius: nam id quod est primum sub- 
jectum ultimo remanet; ultima vero forma primo removetur. Alia vero 
resolutio est secundum abstractionem universalis a particulari, quae quo- 
dammodo contrario ordine se habet: nam prius removentur conditiones 


materiales individuantes, ut accipiatur quod commune est.” Comp. Theol., 
LXII. 


22 Summa Theol., I, 40, 3 c. 


23 This constant reference to experience in Aristotelian philosophy of 
nature, making for a certain pluralism and standing in sharp contrast to 
a cosmology that becomes an applied metaphysics, is well emphasized by 
C. De Koninck, “ Introduction & l’étude de l’Ame,” Laval théol. et phil., 
III (1947), 33-35. 
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nature makes his own distinction of matter and form, even 
though he never grasps the one without reference to the other. 
For while the stage of determination requires an abstractio totius 
in the study of nature, the stage of demonstration, being a quest 
for causes, turns upon a distinction of matter and form as the 
first causes in the order of physical proof and hence requires a 
kind of abstractio formae.** What is important here is that the 
original, defining operation of the philosophy of nature, where 
the speculable object 2° is envisioned and the science officially be- 


gins, is an abstractio totius, even though the later stages will be a 
struggle toward form. 


Between these two kinds of abstraction, the texts of St. Thomas 
show at least four major differences: 2¢ 


a) With the examples of animal abstracted from man in the 
abstractio totius and of circle abstracted from sensible matter in 


the abstractio formae, St. Thomas makes the following anal- 
ysis: 77 


The difference between these two abstractions consists in the fact that 
in the abstraction of the universal from the particular, that from 


24St. Thomas is well aware of what Aristotelian philosophy of nature 
requires in the way of this two-fold movement and alludes to the problem 
several times. Cf. especially Jn I Met. 2, infra note 30; and Jn IJ Anal. 
Post., 3. On this same point, Ross, op. cit., pp. 456-458, comments on 
the views of Pacius that there are three methods in the physicist’s dis- 
engagement of first principles: 1) methodus resolutiva a toto integrato ad 
partes integrantes; 2) methodus divisiva ab universalibus et a notioribus 
secundum sensum ad particularia; 3) methodus definitiva a nomine ad 
definitionem. According to Pacius, Ross reports, these are three distinct 
methods; according to Ross’ own view, they are parts of one method. 
Though this question is tangential to the burden of the present paper, 
what is about to be said will, it is hoped, suggest that St. Thomas inte- 
grates Aristotle’s notions by his awareness of the two modes of abstraction 
being discussed. 


25“ Et ideo oportet scientias speculativas dividi per differentias specu- 


labilium, in quantum speculabilia sunt.” In lib. Boeth. de Trin, ed. cit., 
V, 1. 


26 These four differences should be compared with Cajetan’s line-up of 
the abstractio totalis and abstractio formalis. In De Ente et Essentia, 
ed. cit., pp. 6-7. 


27 Summa Theol., I, 40, 3 ce. Translated from The Basic Writings of 


St. Thomas, ed. A. Pegis (New York, 1945). Cf. also Summa Theol. 
I, 77, 1 ad 2. 
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which the abstraction is made does not remain; for when the differ- 
ence of rationality is removed from man, the man no longer remains 
in the intellect but animal alone remains. But in the abstraction in 
terms of form and matter, both the form and the matter remain in 
the intellect as, for instance, if we abstract the form of a circle from 
brass, there remain in our intellect both the understanding of the 
circle and the understanding of the brass. 


Though abstracted from man, animal, nevertheless contains man 
in an implicit, potential, and confused way,?* but matter and 
form do not contain each other when viewed in an abstractio 
formae, even though at the physical level they refer to each other. 

b) In the abstractio totius, what is universal is better known 
quoad nos and what is less universal is better known quoad se,”® 
and hence in the order of knowledge which proceeds according to 
simple apprehension, animal is known before man. However, in 
causal inquiry, where the distinction of matter and form is ur- 
gent, particulars are better known to us and less known to nature, 
and through proximate causes the mind moves to the universals 
in causation which are better known to nature and last and least 
known to us.*® 

c) In the abstractio totius, at the more universal levels of en- 
visioning an object, there is greater confusion, potency, and dark- 
ness,*! and in advancing toward particulars, there is a greater 
distinction, actuality, and clarity on the part of the object. 
However, in the order of causal investigation, particulars are ob- 
jectively obscure and potential, while the universals in causation 


28“ Quod autem universalia sunt confusa manifestum est, quia univer- 
salis continent in se suas species in potentia, et qui scit aliquid in universali 
scit illud indistincte; tune autem distinguitur ejus cognitio, quando un- 
umquodque eorum quae continentur potentia in universali, actu cognosci- 
tur; qui enim scit animal, non scit rationali nisi in potentia. Prius autem 
est scire aliquid in potentia quam in actu; secundum igitur hunc ordinem 
addiscendi quo procedimus de potentia in actum, prius quoad nos est 
scire animal quam hominem.” In J Phys., c. 1, lect. 1, 7. 


29 In I Anal. Post., 1,3; In I Phys., c. 1, lect. 1,6. Summa Theol. I, 85, 3. 


80 For this capital distinction between the order secundum simplicem 
apprehensionem and the order quantum ad investigationem naturalium 
proprietatum et causarum, cf. In I Met., 2; In II Met., 1; In De Coelo, 
proemium; In I Anal. Post., 3; In II Anal. Post., 19. 


31 Jn I Phys., c. 1, lect. 1, 7-8; also, Summa Theol., I, 85, 3 c. 
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have a corresponding degree of clarity, distinction, and actuality 
in themselves, even though not for us.*? 

d) Unlike the abstractio formae, the abstractio totius pervades 
all the sciences.** 

In his careful report on the abstractio totius, St. Thomas is 
only phrasing in a strict language his familiar view that the sci- 
ence of mobile being sloughs off individual sensible matter but 
not common sensible matter.** In Aristotle’s physical doctrine, 
beginning with his Physics and stretching into his parva natu- 
ralia, there is first an analysis of mobile being taken simply *® 
and then a general tendency of descent, per modm resolutionis,5® 
from whole to parts, from composite to the simple, from the uni- 
versal toward the particular.** In such a project, the first ab- 
straction opening the descending movement in the philosophy of 
nature is neither being nor mobiltty, as a simple abstractio 
formae would have it, but mobile being as a single unit, what 
John of St. Thomas calls a totum incomplerum.® As the philos- 
ophy of nature evolves, however, there is another and opposite 
tendency, a struggle toward form, a movement toward the na- 
ture of species which, though “ constituted of form and common 


matter holds itself as formal with respect to the individual which 
participates in such a nature. . . .” %° 


In the following passage 
32 In I Met., 2; InI Phy. ce. 1, lect. 7. 

33 In lib. Boeth. de Trin., ed. cit., V, 3 ¢ (circa finem). 

34 Jn I Phys., c. 2, lect. 5; Summa Theol., I, 85, 1 ad 2. 


35 Aristotle brings out this idea most forcefully in On the Parts of 
Animals, I, 1, ed. cit., pp. 643 ff. 


36 In II Met., 1; In I Phys., c. 1, lect. 1, 7; to go into any further detail 
on this question would require attention to In De Coelo, proemium, where 
four orders of procedure are listed as applying in different ways and in 
different parts to the science of nature: 1) the method secundum simplicem 
apprehensionem (cf. note 30, supra); 2) the method of composition; 3) the 
method of intention; and 4) the method based on principal parts. None 
of these suggestions disagrees with what has been said above, but providing 
they are properly understood, they clarify the general order between deter- 
mination and demonstration now being discussed. 


37“ sed ea quae sunt nobis magis nota, sunt confusa, qualia sunt 


universalia; ergo oportet nos ab universalibus ad singularia procedere.” 
In I Phys., c. 1, lect. 1, 6. 


38 Curs. Phil., I. Phil. Nat., I, q. 1, a 1, ed. Reiser (Turin, 1938), p. 7. 
39 In II Phys., c. 3, lect. 5, 4. 
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from his commentary on the Physics, St. Thomas seems to be 
speaking first of a kind of abstractio formae and secondly of an 
abstractio tottus as found in the philosophy of nature: 


...although the parts of a species which are posited in the definition 
are compared to the supposite of the nature in the manner of a formal 
cause, nevertheless to that nature of which they are parts they are 
compared as matter; for all parts are compared to a whole as im- 
perfect to perfect... .4° 


Though the abstractio totius provides the specifying abstraction 
for the philosophy of nature, an abstractio formae of a certain 
type appears even in the common part of the study of mobile be- 
ing in the Physics and leads to demonstration. All the physical 
definitions in the Physics are articulated within a formal frame- 
work, with the form always of course referring to matter. The 
philosopher of nature makes an eventual demonstration that 
there is a Prime Mover, the extrinsic end of the study of na- 
ture; *1 and the knowledge of the soul, which can act independ- 
ently of matter, is the intrinsic end of the philosophy of nature, 
according to views of St. Thomas.** Thus, while the science of 
nature may begin before making a formal abstraction, a kind of 
abstractio formae is bound to develop at later stages, even in that 
common part of physical doctrine which deals not with types of 
change but with ens mobile simpliciter, and the two great demon- 
strations of the philosophy of nature, about the spirituality of the 
human soul and separated substance, are worked out not in a 
context of whole and part but in a setting of matter and form. 
As the abstractio totius moves from the universal to the less 
universal, from the more abstract to the less abstract, from what 
is better known quoad nos to what is better known quoad se, 
there is a general tendency of an opposite kind in the order of 
form,—a progress from proper and particular causes toward more 
general ones, from what is less abstract to what is more abstract, 


40 In II Phys., c. 3, 1, 5, 9. 


41“Ad tertium dicendum quod de primo motore non agitur in scientia 
naturali tanquam de subjecto vel de parte subjecti, sed tanquam de ter- 
mino ad quem scientia naturalis perducit.” In lib. Boeth. de Trin. V, 2.ad3, 
ed. cit. 


42 In II Phys., ec. 2, lect. 4, 9. 
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from what is more known to us to what is more known to 
nature.*® 


III. EmprriouocicAL METHOD AND ABSTRACTION 


In comparing abstraction and the empiriological method, it 
turns out that the method of modern physics moves in just the 
opposite fashion to the one outlined above. Modern physics does 
make an abstractio totius, like the philosopher. But instead of 
moving from the universal toward the particular, from what is 
more abstract to what is less abstract, from what is better known 
to us to what is better known to nature, modern physics moves 
in the opposite direction and never as a result makes an ab- 
stractio formae. If such a description is to be accurate, it has 
the burden of showing that the physicist in the first place makes 
an abstractio totius and, in the second place, that he takes a dif- 
ferent slope from Aristotle, the philosopher of nature. 


A. Modern Physics Makes an Abstractio Totius 


Two approaches will be made here to show that modern phys- 
ics, in pursuit of the make-up of matter, uses an abstractio 
totius: 

a) Classical, quantum, and relativity physics all make in their 
own ways an abstractio totius: 

i. It is well known that the classical theory of the atom was 
atomistic; yet in breaking up matter, classical physics did not 
regard the network of particles as merely an incomplete aspect of 
nature, like’a part in the sense of abstractio formae; the array of 
particles equalled the whole, so that the whole itself,#* like a 
genus in the abstractio totius of philosophy, contained the parts 
that make for determination. 

ii. Quantum physics has arrived at a world view where position 
and velocity or particles and waves, formerly considered separate, 


43] emphasize these movements in terms of tendencies. The first or 
descending movement need not terminate before the other begins: one 
need not have an absolutely distinct knowledge of a thing before moving 
to its causes. There is a constant overlapping of these two orders, and 
human science must always remain imperfect and indistinct. However, 
vague knowledge is not error, and general knowledge is not ignorance. 


44 Classical physics aimed at model-building in a sense typified by Lord 


Kelvin’s famous dictum: “I never satisfy myself until I can make a 
mechanical model of a thing.” 
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have merged into one confused, indistinct, and indeterminate 
whole,*°—a whole that is again like that of a total, generic uni- 
versale in praedicando but unlike that of a formal wniversale in 
causando. 

iii. Relativity physics takes matter to be a continuum, im- 
plicitly containing all determinations, and this space-time field 
is not like matter actualized by form but like a whole somehow 
containing all particularities.*® 

b) A second approach to show that an abstractio totius is at 
work in physics can be made in terms of measurement: 

i. As one line of reasoning, it should be pointed out that body 
may be taken in a two-fold way: it may be regarded as a whole, 
open to further determination like living, animal, and rational, or 
it may be compared to sensible matter as a part—the three-di- 
mensional figure abstracted in geometry.4* Physics indeed uses 
mathematics, but unlike mathematics, it does not apply its num- 
ber and line to body considered as a part. On the contrary, 
physics applies mathematics to body taken as a whole, the body 
in the physical sense which functions as an ultimate genus for all 
material things and is hence known by an abstractio totius. 

ii. As another line of argument, it should be pointed out that 
physics reduces all the proper sensibles to common sensibles 
which belong to the category of quantity.*® In this common or 
general reduction of those sensible qualities by which nature is 
primarily distinguished, physics once more shows its method in 
a framework of the abstractio totius. 


B. The Direction of Empiriological Abstraction 


Whereas the philosopher of nature, in his abstractio totius de- 
scends from what is more universal to what is less, from higher 
abstraction to lower ones, from what is better known quoad nos 
to what is better known quoad se, from classes toward causes, 
empiriological method reverses that hierarchy. There are at least 
four reasons for saying this: 


45 This is the Bohr Principle of Complementarity. 


46 Cf. A. Sommerfeld, “To Albert Einstein’s Seventieth Birthday,” 
Albert Einstein: Philosopher-Scientist, ed. P. Schilpp (Evanston, IIL, 
1949), p. 105. 


47 De Ente et Essentia, c. 2; In X Met., 2. 
48 De Sensu et sensato, 2; Summa Theol., I, 78, 3 ad 2. 
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a) In the empiriological order, biology tends to chemistry and 
chemistry to physics.4® If you examine man biologically, you 
view him in terms of his animal and hence generic properties, and 
if you probe him further, studying the constitution of his proto- 
plasm, you travel onward to chemistry. At the end of the chem- 
ical analysis, the scene moves to nuclear physics. And hence the 
higher sciences today are related to the lower not like form to 
matter ®° as in the Thomistic view but like genera to species. In 
the study of man through biology to chemistry and through 
chemistry to physics, there is an abstraction toward genera, a 
vision of things that is weak intensively but capable of great ex- 
tensive generality. There is an obvious movement from the less 
abstract to the more abstract. 

b) The history of physics is a chronicle of unification. New- 
ton carved out a universal mechanics, generalizing and hence 
“ genericizing ”’—a mechanics that was not practical when celes- 
tial bodies were thought to obey different laws from those on 
earth. Faraday united electricity and magnetism; Maxwell 
wedded electromagnetism and optics; the quantum theory con- 
solidates radiation and mechanics; relativity theory merges elec- 
tromagnetism and gravitation; 5! and Einstein’s latest theory, his 
generalized theory of gravitation,5? would transcend quantum 
and relativity differences to unite them into a single all-embrac- 
ing view of the cosmos. All of this bears witness that physics is 
working toward the more and more general from the more and 
more particular and reaching toward theories which implicitly 
contain experimental conclusions and permit their deduction. 


49 Thus it can be said that since the chemist stops with the outer valence- 
electrons of the atom and leaves the rest of the atom to physics, “the 
difference between the two is fast becoming microscopic.” R. Lindsay, 
“The Impact of Science on Contemporary Civilization,” Sigma Xi Quar- 
terly (Jan. 1942), 58. 


50 Cajetan, In De Ente et Essentia, ed. cit., p. 7. 


51 Something of this historical process is acknowledge by A. Einstein, 
Out of My Later Years (New York, 1950), pp. 59 ff. 


52 A. Einstein, The Meaning of Relativity, 3rd ed. (Princeton, 1950), 
pp. 133 ff. 


53M. Planck puts it: “ Denn das Hauptziel einer jeden Wissenschaft ist 
und bleibt die Verschmelzung simtlicher in ihr grossgewordenen Theorien 

















The American Catholic Philosophical Association 47 


Laws are becoming vaguer and vaguer in content so that they are 
capable of wider and wider form, and the ambition is to get laws 
so general that they will say nothing in an intensive way so that 
they can apply to all things extensively.** Ignoring final cau- 
sality, physics is in quest of an order of logical deducibility and 
not the natural order under purpose and end. 

c) Though deduction plays a far larger role in the method of 
physics than philosophers like Mill and even Dewey would ac- 
cord, induction is an essential part of the empiriological method. 
Contrary to the Baconian tradition, induction does not stand 
alone in the logic of science, any more than experiment stands 
alone in its epistemology. But deductions from theory are all 
made with a view to assemblying, organizing, and hence inducing 
experimental facts which, when generalized, are usually called 
laws.5® Induction is basically a process in the first operation of 
the intellect to classify fact, and the movement to higher and 
higher levels of tested inductions—say from s = at? of Galileo to 
E = mc? of Einstein—is a movement toward loftier levels of clas- 
sification rather than a depth perception of genuine causes. 

d) In both experiment and measurement, there is a movement 
toward what is more and more knowable and manageable to us 
and less and less intelligible in itself. In experiment, the aim is 
to control, grasping things only in the measure that we can 
change them and bring them under our power and into our world. 
The deeper experimental research cuts inward toward the roots of 
matter, the more engineering practice can accomplish in the mak- 
ings of things.** The reason why atom bombs can be made now 





zu einer einzigen, in welcher alle Probleme der Wissenschaft ihren ein- 
deutigen Platz und ihre eindeutige Losung finden.” Physikalische Rund- 
blicke (Leipsig, 1932), p. 121. 


54“ The general laws of nature are to be expressed by equations which 
hold good for all systems of co-ordinates, that is, are co-variant with 
respect to any substitutions whatever (generally co-variant).” A. Einstein, 
“The Foundation of the General Theory of Relativity,” The Principle of 
Relativity, by H. Lorentz et al. (London, 1923), p. 117. 


55 F. Tennant, The Philosophy of Science (Cambridge, Eng., 1932), p. 145. 


56 Cf. M. Planck, Wege zur physikalischen Erkenntnis (Leipsig, 1934), 
p. 148; H. Poincare, La valeur de la science (Paris, 1914), p. 142. 


57 This is not the place to discuss physics and pragmatism. The author 
has taken a stand on this issue, at an elementary level, in Philosophical 
Physics (New York, 1950), c. 5 (passim). 
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is that subatomic particles are more potential to us, more control- 
lable, more in our power than the atomic particles which were the 
ultimates of nineteenth-century research. As in exepriment, so 
in measurement we trim the universe to human size. All of our 
measurements are made with standards traceable, in the last anal- 
ysis, to the animated dimensions of the human body. For in- 
stance, by our sense of effort we are aware of the nature of 
weight, and we build a scale from units that are in their origins 
approximations of our original sense experience. Time we com- 
pute by standards known through common sense and the cycles 
affecting our bodies. Even a microsecond is known as a part of a 
second, as a second is established in terms of a larger unit, even- 
tually the day; and light years would mean nothing were it not 
for the ordinary years of man’s experience. In the empiriological 
vision of things, the world is measured by the human body, and 
just as in control we grasp things only as coming within our 
power and into our world, so in measurement we tailor our inter- 
ests to fit the senses.5* In both respects, the empiriological 
method moves from what is better known quoad se to what is 
better known quoad nos. 

In conquering its subject-matter then, empiriological method 
is moving, within the order of abstractio totius, from what is less 
abstract to what is more abstract, from what is less universal to 
what is more universal, from lower classes to higher ones, from 
what is known quoad nos to what is even better known and pli- 
able quoad nos. Modern physics would appear then as a project 
to organize the world into supreme genera which implicitly, con- 
fusedly, potentially, universally, and abstractively contain all 
inferiors. It would consider things in what makes them generi- 
cally like each other, eliding all differences and neglecting most 
of all the individual.®® In contemporary physics, individuals are 


58 The physicist, of course, is purportedly more interested in the ratios 
of measurements than in the absolute status of pounds, feet, seconds, and 
all their divisions and combinations. But the ultimate standard of com- 
parison and definition for all units and relations of units in measurement 
is eventually a sense datum. 


+ 


59“A single material point at rest will be represented by a gravitational 
field which is everywhere finite and regular, except at the position where 
the material point is located: there the field has a singularity.” A. Einstein, 
“Autobiographical Notes,” Albert-Einstein: Philosopher-Scientist, op. cit., 
p. 79. Cf. also P. Langevin, La notion de corpuscule et d’atome (Paris, 
1934) (passim). 
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melted into a confluence of universals under certain boundary 
conditions which themselves are dissected into universals when 
separately analyzed. In the empiriological method, motion is 
reduced to structure, quality to quantity, the actual to the poten- 
tial, the determinate to the indeterminate as in quantum physics 
or the discontinuous to the continuum as in the theory of rela- 
tivity. Such a method struggles at most toward classes not 
causes, toward properties not principles; it moves not toward the 
universals that are causes but toward the universals that are 
predicates; it never makes an abstractio formae. 


IV. CONCLUSION 


In the philosophy of nature, there are two tendencies of method 
that dominate the rest. From the universai, abstract, confused, 
and familiar truths about the mobile world, the mind moves in a 
framework of abstractio totius toward particulars and toward the 
hoc aliquid that was first in sense experience.® It is only here, 
in the realm of the particular and the composite, that change in 
general is seen to take place and that a causal inquiry, enkindled 
by the distinction of matter and form, starts the ascent toward 
the universal, abstract, lesser known truths in the framework of 
formal abstraction. 

In Thomistic metaphysics, matter has two functions that at 
first sight appear wholly alien to each other. It is the principle 
of the genus and the principle of individuation, a source both of 
generality and of uniqueness. But in the study of each of these 
functions of matter, the mind works by a different abstractive 
light. When regarded in an abstractio totius, matter is that from 
which the genus is taken; and when put into a context of formal 
abstraction, it is seen to be the principle of individuation. Looked 
at from another angle, matter, the indeterminate subject,®! prin- 
cipiates the genus because it is indeterminate ® and the individ- 
ual because it is a subject. With matter in its relation to genera 
the philosophy of nature initially is concerned when viewing na- 


60 In I Phys., ec. 1, lect. 1, 8; In I Met., 2; In I Anal. Post., 3; Summa 
Theol., I, 8A, 8. 


61 Cf. John of St. Thomas, Curs. Phil. I. Ars Log. II, q. 7, a. 3, ed. cit. 


62 This expression has nothing to do with materia dimensionis inter- 
minatae which is materia signata quantitate and hence not matter taken 
alone. In lib. Boeth. de Trinitate, IV, 2 c. 
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ture totally, and with matter in its common reference as a sub- 
ject, he sets out to find causes. Toward the hoc aliquid, where 
the abstractio totiws would end its travels, modern physics re- 


verses the gear, to move from matter, the subject, toward matter, 
the indeterminate. 


VINCENT EDWARD SMITH 
University of Notre Dame 
Notre Dame, Indiana 





COMMENT ON DR. SMITH’S PAPER 


HE purpose of this commentary, if I correctly understand 

the instructions given me by the Secretary, is to re-present 
the argument and main elements of the paper of Dr. Smith so as 
to highlight the points in it which might lead to discussion. 

The general problem which our worthy and noted colleague 
and editor undertook to solve is the relation between the tradi- 
tional doctrine on abstraction and the methodology of contempo- 
rary experimental science. His objective was to define or de- 
scribe this methodology in terms of abstraction. He did not 
intend to describe the methodology of science fully nor to show 
all the ways in which it differed from philosophy. His problem 
was to show, if possible, that the traditional doctrine on abstrac- 
tion had an application in the experimental sciences. 

Dr. Smith’s solution to the problem might be summarized as 
follows: Both modern experimental science and traditional phi- 
losophy of nature proceed through an abstractio totius. But 
while the philosophy of nature moves from the more universal 
to the less, from what is better known to us to what is more 
knowable in itself, the experimental sciences move in the oppo- 
site direction, from what is less known to us to what is less know- 
able in itself, that is from the less universal to the more universal. 

These conclusions of Dr. Smith rest on the one hand on his 
masterful clarification of the traditional doctrine of abstraction, 
and on the other on his understanding of the nature of contempo- 
rary experimental science. 

He understands abstraction in the sense of St. Thomas, Caje- 
tan and John of St. Thomas; and following them he distinguishes 
carefully between the abstractio totius and the abstractio formae. 
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The first according to St. Thomas, is the abstraction of the uni- 
versal from the particular, of the generic from the specific. The 
second, abstractio formae, is the abstraction of form from mat- 
ter, of actuality from the potentiality in which it is immersed. 

A second distinction found in the paper is that between the 
universale in praedicando, which is the logical universal, and the 
unwversale in causando, the cause whose power extends to many 
effects. 

A third distinction to be noted is that between the order of 
apprehension and the order of causal inquiry. In the order of 
apprehension, our progress in learning the natures of things fol- 
lows an order of decreasing universality; in the order of causal 
inquiry we seek causes of things in increasing universality, from 
the proper and proximate cause to the most universal cause. 

In his exposition, Dr. Smith correlates the various members of 
these three distinctions. Thus in the order of apprehension, we 
proceed through an abstractio totius to the universale in praedi- 
cando; in the order of causal inquiry, we proceed through an 
abstractio formae to the universale in causando. 

For the subject of his conclusion, Doctor Smith took what he 
calls “ empiriological ” knowledge or method, a term which he 
explains and defends in his book on Philosophical Physics (pp. 
5-6) ; and which he uses consistently in his paper here. Empiri- 
ological knowledge is knowledge that is experimental, mathe- 
matical and theoretical, exemplified in the mathematico-physical 
sciences of our time, the perfect type of which is, as he states in 
the opening words of his paper, atomic physics. His paper and 
conclusion, then concern empiriological method and abstraction. 

Dr. Smith, as a preparation for his thesis, applied the distine- 
tions of his paper to the philosophy of nature and states that all 
progress in the philosophy of nature, indeed in any science, is 
the result of an abstractio totius, and that the movement is al- 
ways from what is more universal to what is less so, from uni- 
versal to particular, from the generic to the specific. But at any 
point in this progress in determination and concretization, the 
mind may seek causes, in an entirely different direction. The 
particular causes are sought first and then those more and more 
general, so that in the order of causes by an abstractio, not totius 
but formae the mind seeks causes more and more universal until 
the most universal cause is reached. The progress in this ab- 
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stractio formae is also from what is more known to us to what 
is more knowable in itself. 

Dr. Smith then turns to empiriological knowledge and begins 
the proof of his thesis by applying the distinctions to this knowl- 
edge. His proof is divided into two parts. The first establishes 
that empiriological knowledge is indeed concerned with the ab- 
stractio totius; and the second that the movement of this ab- 
stractio in empiriological knowledge is in the opposite direction 
to the movement in the philosophy of nature. 

He proves the first part in three ways by showing that mathe- 
matical and theoretical physics (1) concerns itself with poten- 
tialities and generalizations, e.g. blending velocity and position 
into one indeterminate whole; (2) has come to consider material 
body as a potential whole to which all things are to be reduced 
in order to be measured; and (3) reduces all qualities to the 
common sensibles which are in the category of quantity. 

He proves the second part: that empiriological knowledge 
moves in a direction opposite to that of philosophy by showing 
that historically progress in empiriological knowledge has been 
from the less universal to the more universal. Thus the study 
of man moves from biology to chemistry to physics, aspiring to 
the exactitude of that science, in each case a broader generaliza- 
tion taking place. The great men in physics have always won 
their acclaim for such generalizations: Newton for synthesizing 
the laws of mechanics for the heavens and earth and all movable 
bodies; Faraday for uniting the laws of electricity and magne- 
tism; and Einstein for combining quantum and relativity theory 
inte one new universal theory of gravitation. 

As Doctor Smith expresses it: “In the history of science, laws 
get more and more vague as they get more and more wide in 
form, and the ambition is to get laws which will say nothing in 
an intense way in order that they can apply to everything.” 
“ Modern physies ”,.he concludes, “ would appear then as a proj- 
ect to organize the world into supreme genera of all things, im- 
plicitly, confusedly, and potentially containing all inferiors ”’. 

It is my hope that from this analysis of Dr. Smith’s paper, 
some points for discussion will emerge. But fundamental to 
them all is the choice which Dr. Smith has made of his subject: 
empiriological knowledge, and its example: atomic physics. Is, 
we ask, atomic physics, the true test-case of experimental 
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method? Is Dr. Smith right in choosing as a type of non-philo- 
sophical knowledge of nature a science which is physical, mathe- 
matical and theoretical, each to a very high degree. Is he right 
in choosing a type of knowledge, called empiriological, which is 
an amalgam of three types, experimental, mathematical and the- 
oretic, each formally distinct from the next? 

As a result, are not his conclusions, true as they may be, true 
of such sciences because they are theoretical or mathematical, 
and least of all because they are physical or experimental. The 
sciences which he took as his subject are the scientiae mediae of 
St. Thomas, or at least modern counterparts of them. This raises 
the question whether the properties described by Dr. Smith are 
strictly speaking properties of physical science or experimental 
science, or rather of formally mathematical science. Or making 
even deeper inquiry we might ask whether in fact the search for 
wider and wider generalizations, which he describes is not indeed 
truly philosophical work, similar to that undertaken by Aristotle 
in the books of the Physica and the De Coelo. 

From this comes another point of discussion. Granted that a 
movement from the particular to the universal is found in the 
development of modern science, is this per se and necessary, and 
found in all progress in the science, or is it rather the work of 
some men in the science who have a theoretic and perhaps philo- 
sophical cast of mind. Indeed progress in knowledge from the 
particular to the universal is impossible without some prior 
knowledge of the universal, a fact Dr. Smith himself notes else- 
where (Philosophical Physics, p. 23-4). 

Dr. Smith states that the specifying abstraction in the philos- 
ophy of nature is the abstractio totius, and that of mathematics 
the abstractio formae. Is it not rather that the abstractio formae 
is the specifying abstraction for all sciences; and that in all of 
them as well, there is a progress from universal to particular in 
the abstractio totius? 

The key point of discussion is Dr. Smith’s choice of empirio- 
logical knowledge as the subject of his paper. What he means 
by it, and whether it provides the true picture of experimental 
method are questions which provide matter for comment and dis- 
cussion from all. 

Mark Hearty, O.P. 


Dominican House of Studies 
487 Michigan Avenue, Washington 17, D.C. 
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PHILOSOPHY AND EXPERIMENTAL PHYSICS 


HYSICISTS have in general no professional philosophical 

training and know very little of the history of philosophy. 

Nonetheless, they are influenced, mostly without being conscious 
of it, by past and present philosophical ideas. 

While most physicists do not know scholastic philosophy, they 
agree strongly with the principle: “ Nihil est in intellectu quod 
non erat in sensibus.” It is the task of experimental science to 
provide the sense impressions. The physicists also agree—with 
some limitations—that “ scientia est cognitio rerum per causas,” 
so that experimental physics strictly does not give “ scientia ” 
but has to be supplemented by theoretical physics. The subject 
of our later discussion will be “explanation” ; but some pre- 
liminary arguments have to be given first. 

When a number of experiments have been performed and so a 
set of sense experiences under controlled conditions has been 
obtained, the results are generalized by a process of induction 
and abstraction. The result we call a law. The truth of such an 
incomplete induction can never be absolutely certain, as was well 
known to St. Thomas. Therefore, we speak of a hypothesis or 
theory, these two expressions being used without sharp distinc- 
tion. Since such a theory has arisen from generalization, it 
covers more cases than had previously been actually observed by 
sense impression. In contradistinction to the inductive way from 
experiment to theory there is then a deductive way from the the- 
ory back to the individual event which is subject to experiment. 
I. e., we can say with certainty—saving errors in logic—if the 
theory is true, it follows with stringent logic that, under given 
circumstances, one and only one particular event can happen, or 
that a certain material must have these particular properties and 
no others. These predictions, applied to experiments not yet 
made, i.e., different from those which led to the theory, can be 
used as test of the theory in this sense, that if the sense observa- 
tion afterwards made does not agree with the prediction by the 
theory, the latter must, by logical necessity, be rejected or modi- 
fied. On the other hand, agreement can never prove the theory 
in the logical sense, since the induction is still incomplete. How- 
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ever the wider the range over which the theory can successfully 
be applied, the higher the probability of its truth. In the pre- 
ceding, I have used as equivalent, sense perception and experi- 
ment, the latter being a sense perception under controlled 
conditions. 

The process described above is here upon continued. If the 
theory proves to be false, a new generalization must be substi- 
tuted and tested; in other cases, the old theory must be modified; 
if no contradiction to the new experiments is found, one attempts 
to extend the range of prediction still further. The aim of the- 
oretical physics is to progress to theories of greater and greater 
generality, which cover a wider and wider range of phenomena. 
But the ultimate criterion is always whether the consequences 
deduced with logical uniqueness from the theory for given cir- 
cumstances agree or do not agree with the experiment to be made 
under these circumstances. The constant interplay of experiment 
and theory is necessary for a healthy state of science. In the 
early youth of a science, one has first just to accumulate data— 
although history tells us that this is usually when the wildest 
theories flourish. But if physics consisted only of experiments, 
it would degenerate into an 18th century cabinet of curiosities; 
if only theory existed, with no experiments to check it and stimu- 
late it, the science would develop into a hair-splitting exercise 
after the limited sense data available had already been ade- 
quately treated. 

One can illustrate the constantly increasing range of the gen- 
eralization, i.e., of a theory, by historical examples. Galileo ap- 
plied his mechanics to terrestrial objects which he could observe 
directly. Newton applied this same theory, with the addition of 
the law of gravitation, to the planets, and showed that the move- 
ment of the planets could be logically deduced from this same 
general theory. The consequence of this theoretical mechanics 
is that the astronomers can predict, as logical and unambiguous 
consequence, that, on March 1, 1952, the planet Mars will be at 
one quite definite place. If it were found at some other place, 
the prediction is wrong. It can be wrong either because an ex- 
ternal circumstance had not been taken into account or because 
the theory needed modification. The former was the case when 
Uranus was found to deviate slightly from the predicted location 
and Le Verrier calculated from that, accerding to the theory, 
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that an additional planet must exist, which planet was then actu- 
ally discovered, namely, Neptune. The latter was the case with 
the planet Mercury, which will be used to show another point in 
the development of a theory. 

It occurs quite often during the process of extending the range 
of the theory far beyond the original experiments, that deviations 
between predictions of the theory and experiments get larger the 
farther one gets away from the original experiments. To illus- 
trate by an imaginary example, assume somebody living in a 
village in southern Italy started investigating hair color and hav- 
ing no possibility of going outside his village, finds only dark 
hair. He generalizes and makes the theory “ all young men have 
dark hair.” If he goes to the neighboring villages, he finds the 
theory confirmed, but the farther he gets north, the more devia- 
tions he gets from the theory. The theory went wrong in saying 
“all men ”’, but would have been correct if it had said “ all men 
in that neighborhood ” and should, in general, be replaced by a 
modified statement like: “ Young men in Europe have hair be- 
tween very light blond and very dark, the latter prevailing in 
southern Italy ”. 

Similarly, the laws of Newtonian mechanics, which had seemed 
to agree with experiments as long as speeds were lower, say, than 
a thousand miles per second, started showing deviations above 
that. This does not mean that the disagreement suddenly sets in 
at a given speed, but only that the amount of disagreement be- 
comes noticeable, since experiments in physics—if carefully ana- 
lyzed—usually do not provide “ yes or no” answers, but quanti- 
tative answers. To say that a planet is going to be “ at a certain 
place” is similar to saying, I will meet you at a certain place, 
which still gives me a few yards leeway. 

The deviation between theory and experiment at high speed 
led then to a modification of classical mechanics, called the the- 
ory of relativity. This does not say that classical mechanics is 
false, in the sense that all its results must be rejected, but that 
classical mechanics is a sufficiently good, simplified, approxima- 
tion to a better theory, the simplification being applicable within 
a limited range. This allowable range encompasses all the parts 
from which classical mechanics had been originally developed, 
but far beyond that range, for very large velocities, a more accu- 
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rate theory has to be used. This more accurate theory, the the- 
ory of relativity, does give agreement between theoretical predic- 
tion and observation even for the orbit of the planet Mercury. 

We have then a theory of mechanics which makes exact pre- 
dictions, using the same formulas for the whole range of motions, 
from a falling stone to a flying bullet, from the motion of a mole- 
cule to the motion of the moon and the huge planet Jupiter. The 
same equations which govern these motions are used by the man 
who designs your car or the airplane in which you ride. 

It is this wide coverage which is characteristic of modern phys- 
ical theory. Let me repeat again, a theory of mechanics must, 
to be acceptable, enable the scientist to deduce, by strict logic, 
quantitatively and unambiguously, not only the law of falling 
stones but also the laws of moving planets, on one side and of 
minute drops on the other, the motion of particles moving at an 
inch an hour or 50,000 miles a second, not only of the planets but 
also of the innumerable mechanical devices in use today. 

A further generalization was needed when observations were 
extended to the smallest particles. The results of classical me- 
chanics disagreed more and more with experiment, the smaller 
the particle. A new, more abstract, generalization had to be in- 
troduced, quantum theory. The logical conclusions from it agree 
with the experiments for very small particles, while for larger 
particles, the equations and rules of classical mechanics can be 
deduced as sufficient approximations from the more general 
quantum mechanics. 

A further generalization appears necessary to cover nuclear 
physics, but has not yet been achieved, and requires more experi- 
mental and theoretical work in that field. 

Another example is the theory of electricity. Starting out with 
the early experiments of Gilbert on electrostatics and magnetism 
in the 17th century, it was broadened to include the early experi- 
ments on currents of Volta, Galvani, Oersted and Ampere, and 
reached its present form in the theory of Maxwell, which consists 
in a set of equations, together with verbal rules which translate 
the results of the equations into sense impression. Maxwell’s 
theory extends to the behavior of light, then covers all electrical 
phenomena, from those within the atom to those occurring in 
electrical engineering and to many phenomena found in optics. 
The man who designs an electrical generator for a power house, 
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the man who designs a radio station, the man who tries to im- 
prove the lens for your camera, all do so by using either Max- 
well’s equations directly or rules which follow uniquely from 
Maxwell’s equations as guides of what to do and what to avoid. 

The development of radar is based on the recognition that 
these waves follow the same law as do light waves, and you can 
“see” with them as you can do with light waves, the difference 
being quantitative, not qualitative. 

In the preceding paragraphs, I have seemed to put stress on 
practical applications. I would like to emphasize that these lat- 
ter are not the aim of physics, but that knowledge and under- 
standing, RATIO, is the aim of physics. I have put the stress on 
the practical applications however since they are criteria. You 
cannot shrug off the theories of physics as being applicable only 
to laboratory experiments which one might ignore as being the 
concern of “long hairs” only. You see on your streets and use 
in your homes machinery and instruments whose construction 
and working are directly tied up with these theories. The num- 
ber of airplanes—whose design depends on theoretical mechanics 
—that you see in a day is greater than the number of falling 
stones that Aristotle saw in a day. You probably use a radio as 
often as St. Thomas used a carriage. 

In fact, one of the characteristics of modern physics is the 
short step from fundamental considerations to industrial appli- 
cations. Wave mechanics—a change of our views on the nature 
of matter of the most fundamental philosophical importance, 
which asserts that small particles behave in some respects as 
waves—had its experimental and theoretical origin in 1924-1927. 
Around 1940, the electron microscope based on this theory and 
unthinkable without it—was an often used instrument for paint 
manufacturers on one side, of research in virus diseases on the 
other. 

The result of all this is, that the physicists will not pay much 
attention to general objections of a philosophical nature against 
their general laws or concepts. Their attitude is likely to be: 
“Tf you do not like what we are doing, then do as well or better. 
If you do not like the fundamentals or concepts of mechanics 
and think you have better ones, then develop the consequences 
from your concepts logically, quantitatively and unambiguously, 
without introducing surreptitiously our results, and show that 
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the consequences from your concepts can be used at least as suc- 
cessfully as ours to predict the positions of Jupiter and the mo- 
tions of a tuning fork and the motions of a bullet or of a motor 
car, and can be used to design, ab ovo, at least as good an air- 
plane.” In other words, as long as it is not shown—and that 
task is for the critic—that the new theory agrees with experiment 
in the widest sense—at least over as great a range as the present 
one, the physicists will not take such a critique seriously. 

I have taken a lot of time discussing theory and experiment, 
subjects apparently outside my theme: “ explanation in physics ”. 
In fact, they are not beside the point. 

For the physicist “ explanation ” means deduction from a more 
general law or theory. Occasionally, a model which can be vis- 
ualized is introduced at an intermediate level, besides the ab- 
stract generalization. In other words, a phenomenon or property 
is considered as explained then and only then, if it can be shown 
that it follows by pure logic (which includes mathematics) neces- 
sarily and unambiguously from an assumed theory. If it cannot 
be deduced that the phenomenon must be just as it is—in a de- 
duction giving the intermediate steps in the argument—then 
there is no explanation. This physical notion of explanation is 
different from a “ historical” explanation. E. g. if I consider a 
car and its working, it would be a “ historical ” explanation to 
say the car was designed by John Smith and built in the Ford 
factory by workers N.N. ... From this knowledge I could not 
deduce logically how fast the car would accelerate if I stepped 
on the pedal on a certain kind of road. On the other hand, if I 
knew the detailed construction of the car and the properties of 
the road—i.e. the external circumstances—together with the gen- 
eral laws of mechanics, combustion, etc., I could deduce the re- 
sult, and therefore these laws, together with the circumstances, 
would be considered a physical explanation. 

Let us take another, somewhat idealized example. We want 
to explain the properties of water. The philosopher will say that 
these are explained by the “nature of water.” The physicist 
will accept this statement, but consider it as useless for him as 
long as the “ nature of water” is not known sufficiently so that 
the properties can be deduced from it uniquely. How would the 
physicist proceed? 
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He would first have to say what he means by water; this he 
would state to be H,O. He would then start from the following 
fundamental theory: The atoms consist of small heavy nuclei of 
a charge proportional to a whole number Z, and Z electrons. In 
saying that water is HO, we mean that it contains two nuclei 
(H) with Z = 1, and one nucleus (O) of charge Z = 8, and 10 elec- 
trons. Then the general laws of quantum mechanics are used to 
calculate the resulting shape of the molecule and the amount of 
energy by which the electrons are bound to it. Knowing this 
data, we add the general rules by which the resultant numbers 
are translated into sense experience. E. g. my calculation tells 
me as logical consequence of the above, that no light with a wave 
length longer than six millionth of an inch can be absorbed in 
water. Using the empirical rule—the explanation of which does 
not belong to physics—which connects wave length of light to 
sense impression, I conclude that water will be transparent to 
ordinary light. Next I calculate the forces by which the nuclei 
and electrons in one molecule will act on those in the next mole- 
cule. From this calculation I can ideally find when water will 
boil and when it will freeze. 

In the preceding, I have said “ ideally ” because not all the 
steps can actually be done—mainly because of mathematical 
complications—in going from the quite abstract laws down to the 
properties which actually determine the sense experience. This 
however—the physicists are convinced—is merely a question of 
lack of trained men, time and money, not a question of principle. 
Whether the general concepts we started out from: Water as be- 
ing built up from 2 nuclei of charge 1, one of charge 8 and 10 
electrons, together with the general laws of quantum mechanics 
are identical with what the philosopher meant by the “ nature of 
Water ”, I do not know. 

From the standpoint described above, the most complete ex- 
planation available at a given time will start, directly or indi- 
rectly, from the most general relevant theory available at the 
time. 

At the moment we can say that, apart from nuclear physics, 
the three most general theories existing at the time are the theory 
of gravitation as contained in the general theory of relativity, 
Maxwell’s theory of electricity, quantum theory; these stand on 
the same level and cover different phenomena, although in many 
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cases they overlap (i.e. more than one must be used to cover 
different aspects). Accordingly, at the moment no explanation 
can go farther back than these three theories. If one reads some- 
time the statement “the nature of electricity is unknown ’—as- 
suming this is meant as a physical statement—the only meaning 
the physicist can ascribe to it is the demand that a more general 
law be found embracing gravitation and electricity, at least. 


Karu F. HERZFELD 
Catholic University of America 


Washington 17, D.C. 





COMMENT ON DR. HERZFELD’S PAPER 


HE clarity and directness of Dr. Herzfeld’s paper is exceeded 

only by the richness of its content. In the few minutes at 
my disposal I can not hope to call attention to all the interesting 
and important problems it raises. I can do no more than indi- 
cate briefly and in a very summary manner just a few of them. 

At the outset, to guard against any possible misunderstanding, 
it might be well to emphasize that the philosopher has no inten- 
tion of finding fault with the experiments of physicists and of 
suggesting better ones. Neither has he any intention of finding 
fault with the theories of the scientist and of suggesting better 
ones. His intention is simply this: to try to understand what is 
this thing called modern science, especially experimental physics, 
and to discover what kind of knowledge it gives us about reality. 
To express it metaphorically, the perennial philosophy, the ac- 
cumulated wisdom of centuries of great thinkers, simply wishes 
to study this rather recent arrival on the intellectual scene and 
to arrive at a correct evaluation of the scope and nature of the 
knowledge that it offers about reality. 

However if a physicist puts a special interpretation upon an 
experimental result and then asserts this interpretation has a one 
to one correspondence with reality, he is liable to meet some op- 
position from philosophers. For example, those philosophers who 
maintain that a molecule of water is a substance and has sub- 
stantial unity would assert that water is not hydrogen and oxy- 
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gen but simply water. Whether or not a molecule of water is a 
substance or an accidental aggregate is not of primary impor- 
tance. In either case the consequences need have no explosive 
effect in the realm of philosophy. What is of primary impor- 
tance is the recognition of the truth that it would be a mistake 
to consider every object in reality to be but an accidental aggre- 
gate, a group of things. If each object is but a group of objects, 
each of which is a group of objects, which in turn are groups of 
objects and so on to infinity, then material reality would be in- 
finite, without any inner principles of determination, unintelligi- 
ble, and as potential as prime matter. If such were the case, 
the world of nature would be without natures, without substan- 
tial forms, without formal causality, without substances. So the 
philosopher warns against the general assumption that every ob- 
ject is nothing but the pieces into which it can be split. 

Dr. Herzfeld has indicated that an understanding of theory 
and experiment is needed in order to appreciate what explanation 
is for the physicist. So we might ask, in turn, what kind of 
knowledge does experiment and what kind of knoweldge does 
theory give us of reality. I have given titles to the problems I 
wish to underscore, so that they will stand out clearly. 

The first problem title is: Interference and Experimental 
Knowledge. ‘“ An experiment is a sense perception under con- 
trolled conditions.” That word “ controlled ” immediately gives 
us pause. Would it be correct to say that experiment gives us 
knowledge of how things will act under our control, that it gives 
us knowledge of how to control things? It has been pointed out 
by many that experimental knowledge is the kind of knowledge 
of things that one obtains by interfering with them. Ordinarily 
is not interference thought to affect the objectivity of the knowl- 
edge obtained about things? Max Planck wrote: “ The measur- 
ing instruments are not merely passive recipients ...: they 
play an active part in the event of measuring and exert a causal 
influence upon its result.”! Is not the artist, rather than the 
knower, the one we think of as interfering with, as controlling 
his subject matter? An experiment is not an act of blind chance; 
it is something definitely planned by the physicist. He does not 
approach it with a blank mind but with certain preconceived no- 
tions, a definite theory, which he tries to verify experimentally. 


1 Planck, Max, Philosophy of Physics, p. 103. 


















The American Catholic Philosophical Association 63 






To quote Planck again: “The creations of art are similar to 
those of science at least to the extent that scientific research, in 
the strictest sense of the term, could never advance without the 
creative force of the imaginative intellect.” 2 Sometimes the the- 
ory is even the cause of the instruments, the apparatus of an ex- 
periment. Dr. Herzfeld mentioned the electron microscope which 
is based on the theory of wave mechanics and which is unthink- 
able without it. Planck has written: “ You cannot put a reason- 
able question unless you have a reasonable theory in the light of 
which it is asked . . . one must have some sort of theoretical 
hypothesis in one’s mind and one must put it to the test of re- 
search measurements.” * One is reminded of John Dewey’s praise 
of the scientist for his aggressive attitude toward nature, of 
Kant’s praise of the physicist for “ constraining nature to give 
answer to questions of reason’s own determining,” and of Sir 
Arthur Eddington’s amusing story of the Procustean bed. 

The second problem title is: Experiment and the Intrinsic Con- 
stitution of Material Things. Does experiment give knowledge 
of what things are or only of how they function, especially when 
controlled. Laws of physics, which are generalizations of experi- 
mental results, are frequently defined as expressing the functional 
relations between things or between measurements. According 
to Planck, the object of physics is to discover the laws governing 
the relations between the real events of nature.* 

The third problem title is: Experiment, Measuring Instru- 
ments, and Indirect Knowledge. Bearing in mind the use of 
measuring instruments in experiment, one might ask if experi- 
ment gives us knowledge of things in themselves or only knowl- 
edge of things in terms of something outside them. Planck 
stated that one of the two theorems on which the whole structure 
of physical science turns is “ the real outer world is not directly 
knowable.”® Is this true for the physicist as physicist, when he 
tries to know by means of the experimental method alone? 

The use of measuring instruments is the source of a host of 
problems, too numerous to mention. For example, some have 























2Ibid., Where is Science Going, p. 114. 
3 Tbid., p. 97. 
4Ibid., Phil. of Physics, p. 23. 


5 Where is Science Going, p. 82. 
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made much of the fact that physical properties in the science of 
physics have for their definition nothing but the description of 
their measuring instruments. Are these properties then of a 
symbolic character? According to Planck “ every measurement 
first acquires its meaning for physical science through the signifi- 
cance which a theory gives it.”® Perhaps all the problems relat- 
ing to this matter may be summed up in the general statement 
that experiment gives quantitative answers about reality which 
contains a great deal more than just quantity. 

The fourth problem title is: Theory, Reality and Symbolic 
Knowledge. It has been observed by many that a theory con- 
sists essentially of a system of equations. They are construc- 
tions of the mind but they obviously have some foundation in 
reality since deductions from them agree with experimental re- 
sults. Somehow they are significant of reality. Various opinions 
are current but there appears to be some agreement on this point, 
that theories symbolize reality but do not furnish any full insight 
into the essential nature of matter. 

The fifth problem title is: Theories and Truth. First we note 
that theories can never enjoy certitude but only greater or less 
probability. The fact that theories ordinarily are not completely 
discarded but are modified and made to live on in their successors 
is perhaps very significant. Dr. Herzfeld has pointed out that 
the laws of Newtonian mechanics which agreed with experiments 
dealing with lower speeds, showed deviations in the case of higher 
speeds. “ This,” he observed, “ does not mean that the disagree- 
ment suddenly sets in at a given speed, but only that the amount 
of disagreement becomes noticeable.” Might the disagreement 
be noticeable at lower speeds if more precise instruments were 
constructed? If so, how does this affect the truth of a theory and 
in what sense can it be said to live on in its successor? In this 
connection one is reminded of Planck’s statement that: “. . . the 
importance of a scientific idea depends, frequently enough, upon 
its value rather than on its truth . . . the question is not whether 
they are true or false, but whether they are valuable or value- 
less.”7 “. . . the truth or falsity of an idea and the question 


6 Tbid., p. 92. 
7 Phil. of Physics, p. 112. 
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whether it has a definite meaning is relatively unimportant; what 
matters is that it shall give rise to useful work.” ® Is there any 
affinity between theories and the rules of art, for example, the 
liberal art of logic? The truth of the speculative intellect con- 
sists in knowing, in conformity with what is, while the truth of 
the practical intellect consists in directing in conformity with 
what ought to be, according to the rule and proper disposition 
of the thing to be done.® Perhaps theories enjoy not the truth 
of a speculative science but the truth proper to an art. Would 
this throw any light on the fact that theories live on in their 
successors? Furthermore, different theories can account for the 
same experimental results. Truth is one, but different plans can 
be used to bring about the same results. 

The sixth problem title is: Explanation. “ For the physicist 
explanation means deduction from a more general law or the- 
ory.” Bearing in mind the characteristics of theories and experi- 
mental knowledge, we readily see that the explanation given by 
physical science has a peculiar character all its own. It does not 
appear to make experimental knowledge intelligible in terms of 
real causes at all. Might it be said that it does nothing more 
than “save the phenomena.” Such a type of explanation of 
course was known to St. Thomas. Some claim that theories are 
simply logical devices for “ providing a logical unity among em- 
pirical laws.” 1° It shows logical connections but not causal con- 
nections. 

The last problem title is: Physics, Practicality and Art. Dr. 
Herzfeld has pointed out a most significant characteristic of the 
knowledge which is secured by physics, namely, its practicality. 
It can be and is used to give man extraordinary power over mat- 
ter. Again an affinity between physics and the liberal art of 
logic suggests itself. Perhaps theories can be likened to internal 
artifacts, which can be applied by engineers to practical matters, 
as the rules developed by the art of logic can be applied by men 
to practical problems. 


Leo S. ScHUMACHER 
St. Mary’s Servnary 
Cleveland, Ohio 
8 Tbid., p. 116. 
® Maritain, Art and Scholasticism, p. 10. 


10 Caldin, E. F., Power and Limits of Science, p. 41. 
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THE PHILOSOPHICAL AND BIOLOGICAL IMPLICA- 
TIONS OF EVOLUTION 


NE of the main difficulties in discussing evolution is to pre- 
sent the problem in its proper light. There are two principal 
causes of misunderstanding in this matter: first, the indiscrimi- 
nate use of the term evolution; and second, the complexity of the 
problem in its relationship to philosophy, theology and science. 

The term evolution implies an idea of becoming, development, 
change and even transformation; it is used by Thomists and 
materialists alike, and even official Church documents, such as 
the encyclical Humani Generis, refer to evolution.’ In fact it is 
found in so many different and apparently contradictory state- 
ments that the word has become a source of great confusion. 
Evolution in its modern context is not in the works of St. Thomas, 
so in speaking of a Thomistic concept of evolution, or of a Thom- 
istic doctrine of evolution, the obvious meaning at this point 
should be that what we commonly mean by evolution, in modern 
language, can be related to the teachings of Thomistic philosophy 
in one way or another. Moreover, evolution has dangerous con- 
notations; we know that some forms of evolution are alien to 
sound philosophy and to the accepted teachings of the Church, 
viz. polygenism.2, For the purposes of our discussion let us 
assume that Thomistic evolution simply means the teaching of 
St. Thomas on the formation of the cosmos. Later on, we shall 
determine more accurately the relations between Thomistic phi- 
losophy and evolution. 

The second cause of misunderstanding is the complexity result- 
ing from the fact that the problem of evolution contains so many 
different issues. Everyone knows that evolution is a very timely 
topic; it is discussed in college classrooms, in scientific journals 
as well as in popular magazines; and even the youngsters in high 
school have heard about the missing-link, the Cro-Magnon man, 
Charles Darwin and natural selection. Practically everyone, at 
least in the teaching profession, is called upon at one time or an- 
other, to state his views on the matter, but the problem is usually 


1 Acta Apostolicae Sedis, 1950, p. 575. 
2 Acta Apostolicae Sedis, 1950, p. 576. 
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brought up in such a way that a precise answer is out of the 
question. 

The first point in our problem bears upon the possibility of 
evolution as a natural process of formation of the cosmos; the 
second tries to determine whether evolution is a scientific fact. 
Obviously, these are two different aspects and if the answer to the 
first is negative, then the second question is meaningless. Fur- 
thermore, we must determine who shall be in a position to demon- 
strate either the possibility or the fact of evolution. Will it be 
the philosopher, or the scientist, or the theologian? If the scien- 
tist maintains that evolution is a fact, while the philosopher pre- 
tends that it is impossible, then one is certainly at fault; on the 
contrary, if the philosopher holds that evolution is possible and 
the scientist claims that it is a certainty, then both may be right; 
or again, a similar opposition may occur between the philosopher 
and the theologian, or the theologian and the scientist. In order 
to avoid all misunderstanding, the philosopher’s function must be 


clearly distinguished from that of the scientist and of the the- 
ologian. 


1—The Philosopher’s Function. 


The philosopher’s function is to explain all material beings, to 
discover the principles, causes and properties of mobile being 
which is the subject matter of natural philosophy.* His starting 
point is not the precise information gathered through technical 
research, but rather the more universal concepts of motion, prin- 
ciples of motion, causality, time, matter, finality, etc. On the 
basis of these fundamental notions he may try to account for 
individual phenomena and concrete beings, yet the philosopher 
must realize that the means at his disposal are inadequate since 
the contingency implied in all natural beings is an impediment to 
philosophical demonstration.5 If the cosmos were mathemati- 
cally ordered, experimental sciences would be useless, since all 
reality in nature could be known a priori through deductions 
based on the general principles of philosophy.® As a result, the 


3St. Thomas, Com. in Phys. lib. 1, lect. 1, no. 1-4. 
4St. Thomas, Com. in Phys. lib. 1, lect. 1, no. 4. 

5 St. Thomas, Contra Gentes, lib. 3, c. 40. 

6 St. Thomas, Com. in Anal. Post. lib. 1, lect. 42, no. 3. 
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philosopher must realize the limitations brought about by the 
material principle which is an intrinsic principle of all mobile 
being.*?. This is why natural philosophy, whose proper mode of 
demonstration is hypothetical necessity,® cannot demonstrate 
contingent events nor contingent beings in nature. The philos- 
opher needs the help of experimental science in order to complete 
his knowledge of the cosmos.!® 

In relation to our problem we must say that the philosopher 
will be helpless if he attempts to demonstrate the contingent 
events which have taken place in the course of centuries,’ and 
moreover, he will be incapable of drawing necessary conclusions 
if he uses the contingent beings in the universe as a basis for his 
demonstration.1* The philosopher’s viewpoint is necessarily in- 
complete and he must limit himself to problems of possibility 
and necessity, while the factual issues which imply an element of 
contingency, will be settled by the scientist or the theologian, as 
the case may be.!% 


2—The Scientist’s Function. 


The scientist is not concerned with problems of necessity or 
possibility implied in the mode of formation of the cosmos; this 


belongs to the philosopher. If a scientist holds that the universe 
has not been created his conclusion may be a consequence of his 
atheistic principles; it is not a conclusion of the scientist qua 
scientist. Similarly, if a scientist accepts the doctrine of creatio 
ex nihilo sui et subiecti his position is the result of sound philo- 
sophical antecedents, not of scientific research. 

Since the process of diversification and determination of living 
beings cannot be observed at the moment, having taken place in 
past ages, the scientist tries to reconstruct an unbroken series of 


7St. Thomas, Com. in Anal. Post. lib. 1, lect. 42, no. 3. 

8 St. Thomas, Com. in Phys. lib. 2, lect. 15. 

9St. Thomas, Com. in Anal. Post. lib. 1, lect. 42, no. 3. 

10 St. Thomas, Com. in De Sensu et Sensato, lect. 1, no. 2. 
118t. Thomas, Com. in Anal. Post. lib. 1, lect. 42, no. 2. 
12 St. Thomas, Com. in Anal. Post. lib. 1, lect. 42, no. 2. 


13 Jn the natural order it will be solved by the scientist; in the super- 
natural order, by the theologian. 
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plant and animal life to see how all this came about. He tries to 
show that one type of living beings has appeared after another, 
and that the second is but a modification of the preceding one. 
This is done through the discovery and analysis of fossils per- 
taining to the different geological periods, as well as by compara- 
tive studies of the living beings actually existing. Such re- 
searches belong to palaeontology, geographical distribution, com- 
parative anatomy, embryology, anthropology and other related 
sciences. The scientific method is that of research, and its con- 
clusions are mainly the results of the inductive process, so in 
stating his conclusions, the scientist must avoid all undue gener- 
alizations and all unwarranted certainty, even if his discoveries 
are authentic and fully substantiated.1* The scope of scientific 
investigation is restricted to the contingent elements of the cos- 
mos, and consequently, the function of the scientist is to bring 
about new data which will complete the work of the philosopher. 
Each has his own method; the scientist proceeds through induc- 
tion, while the philosopher draws his conclusions by deduction 
from the general principles of mobile being. Consequently, in 
relation to the problem of evolution the scientist will be inter- 
ested primarily in factual problems, in so far as they cannot be 
settled by the philosopher, not in problems of necessity and pos- 
sibility which pertain to the philosopher. 


3—The Theologian’s Function. 


Through an act of infinite wisdom and kindness towards men, 
God chose to reveal some of the truths pertaining to the origin of 
the universe.1® This revelation, contained in the first chapters of 
Genesis, has been the subject of many different interpretations 
in the course of centuries. Naturally, the exegete, whose proper 
function is to interpret Scripture and to discover the precise 
meaning of the Sacred Text, must abide by the decisions of the 
Church and follow the methods of exegesis accepted by the 
Church. In relation to evolution the exegete is not primarily 
interested in the philosophical aspects of the problem although 


14St. Thomas, Com. in Anal. Post. lib. 2, lect. 4, no. 4. 


15 The term theologian is taken in its broad meaning, including the 
exegete. 


16 Denzinger, Enchiridion Symbolorum, no. 1785. 
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he is in a position to judge whether the conclusions of the scien- 
tist and the philosopher are acceptable for a Catholic. In this 
respect, St. Thomas remarks that in discussing questions of 
Scripture two rules must be observed, according to the teaching 
of St. Augustine: the first is to hold the teachings of Scripture 
without fault; the second is that one should adhere to the truth 
of Scripture, and yet be ready to admit some other explanation, 
since Scripture can be interpreted in many senses,!7 unless the 
Church should intervene in the matter. Accordingly St. Thomas, 
who was well aware of the different interpretations of Genesis, 
was very prudent in his own conclusions. He did not see in the 
first chapters of Genesis a scientific statement of fact; the crea- 
tion of animals and plants according to their own species actu- 
ally or potentially is dismissed as irrelevant ;'* he admits that the 
substance of the sun existed before the fourth day;!® he accepts 
two interpretations of the word firmament.?° The same trend is 
also noticeable in his exegesis of the phrase slime of the earth as 
applied to the creation of man.” 

With the help of these distinctions one can see that the prob- 
lem of evolution really comprises six different issues; the prob- 
lem of necessity and possibility as judged either by the philoso- 
pher, or the scientist or the theologian; and the problem of fact, 
subdivided in the same way. A complete solution would natu- 
rally require that an answer be given to all these points. The 
second part of this paper is a philosophical approach in relation 
to possibility and necessity. 

In order to understand the Thomistic solution to the problem 
of evolution we must keep in mind that for St. Thomas every 
natural being acts for its proper end.2* His conception of the 
universe is essentially dynamic and teleological; in other words, 
the material universe taken as a whole, and in all its individual 
parts, is in a state of becoming, not in a haphazard way, but ac- 
cording to a preconceived plan. Naturally, St. Thomas did not 


17 St. Thomas, Sum. Theol. 1 pars, qu. 68, art. 1 c. 
18 §t. Thomas, Sum. Theol. 1 pars, qu. 70, art. 2 c. 
19 St. Thomas, Sum. Theol. 1 pars, qu. 67, art. 4 ad 2 um. 
20 St. Thomas, Sum. Theol. 1 pars, qu. 68, art. 1 c. 


21 St. Thomas, Sum. Theol. 1 pars, qu. 91, art. 1 c. and also ad 4um. 


22 St. Thomas, Sum. Theol. 1a 2ae, qu. 1, art. 2 ¢. 
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have at his disposal all the means necessary for scientific inves- 
tigation, yet he understood that a full development is never an 
initial stage in existence, but rather the result of a long process 
of formation.*? His theory of development is constant through- 
out his works; it is applied to the formation of habits,** to the 
order of learning,*® to the development of the more perfect forms 
of society 7° and even to the moment of creation of the human 
soul. On this last point, St. Thomas would find no basis whatso- 
ever for the modern theory which claims that the human soul is 
created at the moment of conception, or shortly thereafter, since 
such an assumption rejects the necessity of material dispositions 
of the foetus as conditions for the substantial form. 

When Aquinas turns his attention to the formation of the cos- 
mos, one must not be surprised to find an application of the same 
principles. In the Summa, he quotes St. Augustine from his com- 
mentary De Genesi ad Litteram and accepts his teachings, not 
as definite solutions, but simply as reasonable explanations con- 
cerning the formation of the universe.27 St. Thomas could not 
subscribe to the Augustinian theory of evolution as a necessary 
and definite conclusion, since, in the Summa, he was writing as 
a theologian and consequently had to admit the possibility of 
different interpretations; nevertheless, one can see that he was 
in no way opposed to an evolutionistic concept of the cosmos. 

Thomistic teaching in matters of evolution is based upon three 
fundamental principles of natural philosophy: the nature of 
prime matter, the role of finality in nature, and the function of 
efficient causality. The following paragraphs are a brief expla- 
nation of each. 

a—The notion of prime matter. Prime matter is one of the 
intrinsic principles of all mobile substances. It is pure passive 
potency, and yet it is a form of nature as defined in the second 
book of Physics.2* Strange as it may seem, some philosophers 


23 St. Thomas, Com. in Phys. lib. 2, lect. 11, no. 2. 

24St. Thomas, Sum. Theol. la 2ae, qu. 51, art. 2 c. 

25 St. Thomas, Com. in Ethic. lib. 6, lect. 7, no. 1211 (ed. Pirotta). 
26 St. Thomas, Com. in Politicorum libros, Prologus, (Ed. Laval). 
27St. Thomas, Sum. Theol. 1 pars, qu. 68, art. 1, c. 

28 Aristotle, Physics 192/b/22. 
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do not appear to understand that prime matter has a tendency 
towards form; they see prime matter as an intrinsic principle, 
but somehow fail to realize its dynamic implications.2® Although 
they grant the existence of an appetite related to matter, the ex- 
planations tend to become metaphorical. St. Thomas remarks 
that appetite, as attributed to prime matter, is not a metaphor, 
but a reality.2° He insists that the constant tendency of prime 
matter to other forms accounts for the passing-away and coming- 
to-be of all natural beings.*! The tendency of prime matter to 
other forms explains the state of tension in all material reality; 
furthermore, the union of matter with an individual form is but 
& passing victory, never a final conquest.** Moreover, the appe- 
tite of matter proceeds according to an order of perfection, in 
such a way that matter is primarily ordered to the imperfect 
forms of the cosmos, and ultimately to the human soul.** As a 
result, since they are essential component parts of human nature, 
some imperfect forms of being precede the coming of man, unless 
a special divine intervention produced them at the very last mo- 
ment. In this last instance the production of the inferior forms 
of life would be a miraculous event, and consequently beyond 
the scope of philosophical demonstration. 

b—The role of finality in nature. Some of the pre-Socratic 
philosophers had developed a system whereby the last explana- 
tion of all physical reality was attributed to the intrinsic prin- 
ciples of mobile being, without any reference to extrinsic causes. 
Aristotle could not admit this materialistic view; he realized that 
constancy in nature and its inborn tendency towards id quod est 
ultimum et optimum cannot be sufficiently accounted for by 
prime matter.** Aristotle’s idea of finality in nature is the key 


28 Concerning this statement it must be said that the authors in question 
do not make any false statements, but simply omit the key problem of 
true hylemorphism, namely a true understanding of matter in its relation- 


ship to form. Such is the case of Gredt, Maquart, Glenn, Remer among 
the textbook authors. 


30 St. Thomas, Com. in Phys. lib. 1, lect. 15, no. 10. 

31 St. Thomas, Com. in Phys. lib. 1, lect. 15, no. 10. 

32 Otis, Jean Louis, Doctrine de l’Evolution, t. 2 p. 148. 
33 St. Thomas, Contra Gentes, lib. 3 c. 22. 

34 St. Thomas, Com. in Phys. lib. 2, lect. 4, no. 8. 





The American Catholic Philosophical Association 73 


to his entire system of natural philosophy. In the second book 
of Physics, Aristotle presents four arguments taken from the 
comparison of nature with art and with chance, and also from 
the activities of brute animals.*® The first argument is directed 
against the explanation proposed by Empedocles, namely that all 
natural phenomena are produced by chance. His reasoning obvi- 
ously presupposes that there are only two alternatives in nature, 
and in order to have all its cogency this proof must be under- 
stood in relation with the mechanistic conception of Empedo- 
cles.36 The second one is taken from a consideration of human 
art, since where there is an end to be achieved the preparatory 
steps are performed with a view to the end; now, when a thing 
is produced in nature, the early stages lead up to a final develop- 
ment in the same way as in the operations of art. Consequently, 
we can infer that since human art acts for a purpose in disposing 
the means in relation to an end, so also nature is directed by 
finality.87 By means of this second argument Aristotle paves the 
way for his third demonstration based upon the principle that 
art imitates nature. The premise of this third demonstration is 
that all forms of art either cooperate with nature in bringing it 
to a higher degree of perfection, or imitate nature producing an 
opus. Now art imitates nature because all the knowledge re- 
quired in art has been acquired from nature, since the object of 
the human intellect is nature; moreover art proceeds according 
to a purpose, therefore we must conclude that nature acts for an 
end.** The last argument is taken from the activities of animals 
whose operations are not the result of art nor of deliberations. 
On this basis Aristotle shows that plants and animals produce 
what is best suited for their own species and consequently act for 
& purpose because purpose is always a good.*® 

In some passages of his works Aristotle even compares nature 
to an able administrator who distributes riches according to the 
necessities of a plan; *#° he even personifies nature,*! calls it di- 


35 Aristotle, Physics, 199/a/1. 

36 Aristotle, Physics, 199/a/5. 

37 Aristotle, Physics, 199/a/9. 

38 Aristotle, Physics, 199/a/20. 

39 Aristotle, Physics, 199/a/23. 

40 Aristotle, The Generation of Animals, 744/b/16. 
41 Aristotle, Parts of Animals, 687/a/15. 
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vine *? and intelligent.4* In his commentary on the second book 
of Physics, St. Thomas applies the above arguments to the uni- 
verse taken in its entirety, and asserts that nature is nothing else 
than divine art in the cosmos, natura est ars divina indita re- 
bus.** The only difference between art and nature is that the 
former is extrinsic while the latter is intrinsic.*® Finally, in the 
closing paragraphs of the fourteenth lesson, St. Thomas even 
says that if the wood of which a ship is made could receive from 
the shipbuilder the capacity to move and place itself in the 
proper order, then a ship could be built by nature and the plan 
followed would be the same as that of the shipbuilder.*® 

From the concept of prime matter in relation to its appetite 
and from the notion of finality, we may now conclude that prime 
matter achieves its purpose in nature when united to the human 
soul, the highest form of which it is capable. Consequently, the 
union of matter to inferior forms, namely those of brute animals 
and plants, is but a preparatory stage for a higher goal, for 
prime matter is a principle whose very nature is to desire and to 
yearn. If there are any substantial forms endowed with a higher 
degree of immateriality than that of the human soul, we must 
conclude that such forms are self-subsisting; they are not co- 
principles with matter in the constitution of material beings; 
they are not parts of the cosmos and do not represent a final step 
in its formation. If human nature were not existing, then we 
would be forced to conclude that the cosmos is an unfinished 
structure, somewhat like a house without a roof. 

c—The function of efficient causality. One of the most com- 
mon objections is that evolution contradicts the principle of effi- 
cient causality.47 On the one hand, some modern Thomists 
think that if the philosopher appeals to divine intervention in 
order to explain the formation of the cosmos, then he is proceed- 
ing as a theologian not as a philosopher; ** on the other hand, 


42 Aristotle, On the Heavens, 271/a/33. 

43 Aristotle, Parts of Animals, 658/a/23. 

44 St. Thomas, Com. in Phys. lib. 2, lect. 14, no. 8. 

45 St. Thomas, Com. in Phys. lib. 2, lect. 14, no. 8. 

46 St. Thomas, Com. in Phys. lib. 2, lect. 14, no. 8. 

47 Glenn, Psychology (1948), St. Louis, Herder, p. 153. 

48 Maquart, Elementa philosophiae, Paris, Blot (1937), vol. 2, p. 522, 529. 
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they firmly hold that an inferior cause cannot produce a su- 
perior being.4® They conclude that the philosopher is unable to 
solve the problem of evolution, since he would by the very fact 
reject the principle of efficient causality, or propose a miraculous 
solution which would not pertain to philosophy. Consequently, 
each species has been created as it is and continues in existence 
through successive generations. Such is the fundamental objec- 
tion as presented in many textbooks of philosophy.5® Others 
offer a solution calling for a mitigated form of evolution, re- 
stricted to the so-called scientific species of living beings, but re- 
ject evolution as applied to the philosophical species. This is a 
via media, a compromise solution, advanced because the argu- 
ments presented by science offer a challenge to philosophers.5* 
The statement that a cause must be proportionate to its effect 
is certainly true; no disciple of St. Thomas could ever deny it.®? 
Although the objection is valid against materialistic evolution, it 
has no bearing whatsoever on our problem, because the Thom- 
istic solution admits the necessity of divine intervention and 
holds that such a mode of causality is natural and in no way 
miraculous. The question is to determine what kind of cause 
will be required in nature so that prime matter may be able to 
attain its goal. Since prime matter is pure passive potency, it 
cannot actively produce any determination. Now matter is a 
principle of mobile being, and it has a purpose in the cosmos, 
namely that of making possible the realization of substantial 
forms which cannot even exist without matter, as in the case of 
brute animals, plants and non-living substances; or which cannot 
fully operate as in the case of the human soul.5* Moreover, 
prime matter is not equally ordered to all forms at a given time 
as we have already stated.54 Therefore, we must conclude that 


49 Glenn, Psychology (1948), St. Louis, Herder, p. 153; Gredt, Elementa 
philosophiae, Friburgi, Herder (1937), t. 1, p. 490. 


50 Maquart, Elementa philosophiae, Paris, Blot (1937), vol. 2, p. 513 sqq. 


51 Gredt, Elementa philosophiae, Friburgi, Herder (1937), t. 1, p. 489; 
Hugon, Phil. Nat., Paris, Lethielleux (1920), t. 2, pars prima, p. 304 sqq. 


52 St. Thomas, Com. in Phys. lib. 2, lect. 6, no. 11. 
53 St. Thomas, Com. in Phys. lib. 1, lect. 15, no. 10. 
54St. Thomas, Contra Gentes, lib. 3, c. 22. 
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there is some sort of active cause whose function is to prepare 
matter, and ultimately educe the form from the potentiality of 
matter. St. Thomas says very clearly that all passive potency 
must have a corresponding active principle, otherwise prime mat- 
ter would be absolutely useless, because it could never serve its 
purpose in nature. This active cause must be proportionate to 
the highest form of which prime matter is capable.® 

At this juncture we may conclude that the activity of an effi- 
cient cause is natural in the cosmos, because it corresponds to a 
natural need of the passive principle, and since the human soul 
can come into existence only by creation,®® then we must admit 
that divine intervention is natural, at least in the creation of the 
human soul. Furthermore, it also follows that divine causality 
is & natural intervention in the production of the inferior beings 
of the cosmos, since they are essential and preparatory steps for 
the production of man. Finally, even though we must conclude 
that the cosmos has evolved under divine causal activity, we do 
not exclude the role played by secondary efficient causes and 
instrumental causes. On this point St. Thomas holds that, al- 
though divine causality is self-sufficient and does not require the 
help of inferior cooperators, still God chooses instruments in all 
the works of Divine Providence so that all creatures may take 
part in divine activity.5* In relation to our problem it is quite 
difficult to determine the function of these inferior causes, but we 
must maintain the principle at all costs; such further determina- 
tion would belong to experimental science rather than to phi- 
losophy. 

If we admit the three principles previously explained then it is 
possible to see why evolution is necessary. When God created 
prime matter, He had a purpose, namely to produce mankind.*® 
Man is a composite being; in a physical sense, he is a body and 
@ spiritual soul; metaphysically speaking, he is a rational animal 
including also plant life and animal life, as well as non-living 
matter. In order to produce man animal life was required; ani- 
mal life presupposes plant-life; and this last one calls for an or- 


55 St. Thomas, Contra Gentes, lib. 3, c. 22. 
56 St. Thomas, Summa Theol. 1 pars, qu. 90, art. 2, c. 
57 St. Thomas, Contra Gentes, lib. 3, c. 77. 
58 St. Thomas, Contra Gentes, lib. 3, c. 22. 
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ganization of non-living matter. Each order of being presup- 
poses the previous one according to a temporal sequence, since 
prime matter does not immediately tend to the highest form; in- 
formation is correlative to the dispositions of matter at a given 
moment.®® 

This last statement may come somewhat as a surprise because 
the relation between matter and time is oftentimes overlooked. 
Some are inclined to see but an accidental relation between both, 
as in the theory that the human soul is created at the moment of 
conception, thereby rejecting the necessity of complete disposi- 
tions as conditions for the coming of the human soul. The 
reason of the Thomistic doctrine on the relation between matter 
and time is that matter is incapable of having all its perfections 
at once, since they are very often mutually exclusive. The only 
beings not submitted to the necessity of successive informations, 
and consequently of time, are those which do not include a prin- 
ciple of further determination because they are immaterial.® 

The dispositions of prime matter with a view to the human 
soul are effected by means of a natural divine intervention acting 
as an equivocal cause. There is nothing miraculous in this ac- 
tion of God upon the cosmos, because God simply operates as an 
active principle corresponding to the passive appetite of prime 
matter. According to the principles of Thomistic philosophy, we 
must maintain that evolution, understood as a natural process 
taking place in time, whereby the inferior forms of inorganic 
substances and of plant and animal life have come into existence 
before the more highly specialized categories of living beings and 
especially before the production of man, and by a natural inter- 
vention of God in the cosmos, is a necessary conclusion based 
upon the notions of prime matter, finality in nature, and efficient 
causality as contained in the works of Aquinas. 

We may now rightly conclude that Thomism is not alien to all 
forms of evolution. Naturally, all Thomists reject materialistic 
evolution which tries to explain the formation of the cosmos sim- 
ply through the forces of nature and the exigencies of matter. 
Nevertheless, fixism is not the only alternative and rightly so 
because fixism is but. a consequence of materialism. Fixists can 


59 St. Thomas, Jn Senv, lib. 2, dist. 5, qu. 2 art. 1. 
60 St. Thomas, Jn Sent. lib. 1, dist. 19, qu. 2, art. 1. 
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maintain their position only because they lose sight of the part 
played by finality in nature, and as a result are obliged to omit 
all reference to equivocal causes. The result is that divine inter- 
vention becomes miraculous; Divine Providence is an attribute 
whose existence is known only through revelation; and the world 
is like a huge machine going around in circles and merely repro- 
ducing itself through successive generations. Such are the logical 
conclusions of fixism, but they are not Thomistic. 

On the contrary, teleological evolution conceives the cosmos as 
a work of divine art; ®' God has been preparing the world from 
the beginning of time for the coming of man. In the course of 
centuries different manifestations of plant and animal have ap- 
peared; some have come and gone even before the advent of 
man. None of the different species of living beings is a necessary 
part of the cosmos; each species is contingent, indefinable, tran- 
sitory, and the cosmos can be conceived without the help of any 
one of them in particular.** Just as human nature can be de- 
fined without any reference to any individual, so also the cosmos 
can be conceived without the accidental concretions of inferior 
life; but, on the other hand, just as human nature cannot be 
understood nor defined without a necessary relation to the con- 
cept of vegetative and animal life, so also the cosmos cannot be 
conceived without man and his essential component parts. 

Evolution in its Thomistic sense bears no similarity whatso- 
ever to its materialistic counterpart, other than being an explana- 
tion of the formation of the cosmos by successive steps; the for- 
mer is intrinsically dependent upon divine activity at every 
moment; the latter is frankly atheistic. Thomistic evolution is 
not transformism, since a brute animal is not transformed into a 
man, nor non-living matter into living matter; rather it could be 
called progressive evolution, since the matter which serves as an 
intrinsic principle of an inferior being is still capable—with the 
help of more specific determinations brought about through the 
activity of an adequate efficient cause—of being one of the in- 
trinsic principles of a higher being.® 


61 St. Thomas, Com. in Phys. lib. 2, lect. 14, no. 8. 
62 Otis, Louis Eugene, Doctrine de l’évolution, t. 2, p. 28 sqq. 
63 St. Thomas, Com. in Phys. lib. 1, lect. 15, no. 10. 
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This explanation of evolution is an integral part of Thomistic 
philosophy and constitutes a true demonstration; even so it does 
not solve the problem of fact. It does not give a definite answer 
to the question whether the cosmos was formed through different 
periods as explained above, or whether it was produced inde- 
pendently of the exigencies of time. The philosopher is not in a 
position to solve this issue. Just as the philosopher is unable to 
prove that the world has been created in tempore or ab aeterno, 
although he can demonstrate that the cosmos could have been 
created ab aeterno,®* so also the philosopher is unable to deter- 
mine how the world has attained its present state of perfection. 
The reason is that both creation and the further development of 
the cosmos are acts of a divine free-will, and consequently un- 
demonstrable. We may know what took place, either by revela- 
tion, if God chose to tell us, or by scientific research if the scien- 
tist can show conclusively that there is a definite chronological 
order between the different forms of life and also a causal rela- 
tion by which one proceeds from the other. Then the conclusions 
of experimental science would simply confirm the affirmations of 
Thomistic philosophy. The philosopher simply proves that if 
the cosmos has been formed according to the natural exigencies 
of its intrinsic principles and to the proper mode of causality im- 
plied by finality and efficiency, then it has evolved from a primi- 
tive state to its actual perfection.® The philosopher’s conclusion 
is always hypothetical, because the knowledge of the realization 
of the condition is beyond the realm of philosophy; it belongs 
to revelation and to experimental science. 

Historically, the problem of evolution has been a cause célébre, 
somewhat like the controversy that centered around Galileo. In 
both instances there is a basic confusion. St. Thomas had 
warned against hasty conclusions in matters relating to astron- 
omy; he had written very clearly that the Ptolomean hypothesis 
is nothing more than a working hypothesis,®** but the theologians 
and philosophers as a rule accepted the Ptolomean system as ab- 
solute truth. In regard to evolution something similar has taken 
place during the last century. Philosophers thought that they 
could present a definite answer to the problem of fact. They 


64 St. Thomas, Summa Theol. 1 pars, qu. 46, art. 2. 
65 St. Thomas, Com. in Phys. lib. 2, lect. 15. 
66 St. Thomas, Com. In de Coelo, lib. 2, lect. 17, no. 3. 
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failed to see that the philosopher cannot prove contingent events 
in nature; such issues do not belong to philosophy. On the other 
hand, some scientists held materialistic views of the universe un- 
acceptable to sound philosophy simply because they believed 
that science is all-embracing. This confusion was brought about 
because the scientists believed themselves to be philosophers, just 
as philosophers assumed that they could judge any and all affir- 
mations of science. 

Unfortunately Thomistic philosophy has been associated with 
these confusions for too long a time. Some philosophers have 
even suggested that Thomism is outdated and consequently in- 
adequate to solve our modern problems.®* On the contrary if 
Thomism is understood in all its implications I am sure that it 
can always be the guiding principle of human thought. 


LuctiEN DUFAULT 
Oblate College 


Natick, Mass. 





COMMENT ON FR. DUFAULT’S PAPER 


I am deeply honored to be asked to comment on this fine paper 
by Fr. Dufault. The honor is greater because this is one of 
the genuinely Thomistic papers given. We have learned to ex- 
pect this kind of fidelity from Fr. Dufault. It is certainly re- 
freshing to hear a problem, and one which is as important in con- 
temporary thought as is the problem of evolution, discussed from 
a strictly Thomistic point of view. Too often we hear papers on 
this subject which go on ad nauseam about accidental questions 
and trivial distinctions to the extent that either there is no time 
left. to speak about the problem itself or the audience has become 
so bored that the solution offered is lost to them. 

Fr. Dufault has come directly to grips with the problem in his 
paper. With the principles of matter finality and efficient caus- 
ality he has placed the problem in its philosophical perspective. 
The brevity of his analysis can be excused by the exigence of a 
paper of this nature. The principles are there and can be elab- 
orated in the discussion to follow. 


87 Acta Apostolicae Sedis, 1950, p. 573. 
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Many in the audience no doubt, will count it a fault in the 
paper that there has been no mention of that modern so-called 
“ key to the understanding of St. Thomas ”, namely the distinc- 
tion between the existentialism of St. Thomas and the essential- 
istic or “ quidditative ” viewpoint of Aristotle. As a matter of 
fact Fr. Dufault writes as if the philosophical doctrines of Aris- 
totle and St. Thomas formed an integral unity. 

There are others, probably, who will want to take issue with 
the paper on the question of equivocal causality. This notion, 
according to many philosophers today, is as obsolete as the doc- 
trine of the four elements or the Ptolemaic conception of the 
cosmos. But I shall leave such criticisms to others better quali- 
fied in these matters. 

My own criticism of the paper may appear picayune and carp- 
ing. In his introduction and in the summary published in New 
Scholasticism Fr. Dufault stated that he would try “to deter- 
mine whether evolution is a scientific fact.” This he has not 
done. I would not make a point of this if I did not feel that this 
idea which Fr. Dufault must have had in mind when composing 
this paper had not led him to make several statements which are 
either erroneous or at least ambiguous. 

In his paper he says “ (The) starting point (of the philosopher 
of nature) is not the precise information gathered through tech- 
nical research but rather the more universal concepts of motion, 
principles of motion, causality, time, matter, finality, ete. On 
the basis of these fundamental notions he may try to account for 
individual phenomena and concrete beings, yet the philosopher 
must realize that the means at his disposal are inadequate since 
the contingency implied in all natural beings is an impediment to 
philosophical demonstration.” Again he says that the “ proper 
mode of demonstration (in the philosophy of nature) is hypo- 
thetical necessity.” He returns to this near the end of his paper 
where he says: “ The philosopher’s conclusion is always hypo- 
thetical.” 

In the first place the philosopher of nature cannot try to ac- 
count for “ individual phenomena and concrete beings.” This is 
very definitely the field of the experimental sciences. Philos- 
ophy of nature, as a strictly demonstrative science must use prin- 
ciples which are necessary. I feel that here Fr. Dufault has con- 
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fused, or at least not sufficiently explained, the mode of concretion 
in the various degrees of abstraction; especially those in meta- 
physics and the philosophy of nature. In every science we must 
go from what we know to what we do not know and this means, 
as St. Thomas says in the first book of the commentary on the 
Physics, that our knowledge goes from the universal to the par- 
ticular. In the philosophy of nature this means that we start 
with very general notions and proceed towards the particular ex- 
isting things in nature. In metaphysics, on the other hand, we 
start from notions of sensible things and according to the order 
of concretion arrive at the knowledge of separate substances. 
Now, while it is true that in metaphysics we have a more strict 
demonstration and thus a more necessary conclusion, it does not 
follow that our conclusions in the philosophy of nature are “ hy- 
pothetical ” in the ordinary meaning of that term. Fr. Dufault, 
I am certain, is aware of this because he himself says near the 
end of his paper that “ This explanation of evolution is an in- 
tegral part of Thomistic philosophy and constitutes a true dem- 
onstration .. .” 

In the discussion I should like to have Fr. Dufault elaborate 
somewhat on this notion of hypothetical necessity both in the 
demonstration proper to the philosophy of nature and in the gen- 
eration of natural things. In this connection he could also ex- 
plain the way in which a proof in the philosophy of nature will 
show how evolution is “ possible ”. 

In his discussion of the appetite of matter I feel that the ques- 
tion, especially in its relation to the problem of evolution, could 
have been clarified with a distinction between the twofold appe- 
tite which matter has namely the appetite of matter considered 
in itself as the potency for any form and the appetite of matter 
as forming a principle in the universe here and now created. 
Possibly we can have some dicussion on this point. 

These then are the comments I would make on this paper. As 
I said in the beginning, they can only seem minor and trivial 
when compared with the excellent piece of work that Fr. Dufault 
has done. Again I wish to express my appreciation for having 
been given the opportunity to comment on this paper. 


Roman A. Kocourek 
College of St. Thomas 
St. Paul, Minn. 
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THE LOGIC OF COMMUNICATION BETWEEN PHILOS- 
OPHY AND PSYCHOLOGY 


HILOSOPHICAL problems have never ceased to be live is- 
sues in psychology, but in recent years there has developed 
a notable tendency in the literature of psychology to recognize 
these problems as philosophical problems.! I do not mean to im- 
ply that psychology has completely abreacted the cathexis of its 
birth trauma, and is now quite ready to join forces with its 
mother, philosophy, to effect an integral solution of the human 
problem. There are still many psychologists who do not like to 
be caught with their philosophy showing, and prejudice against 
“mentalism,” “ mysticism,” “armchair speculation” and other 
scare words, with which psychologists have been wont to sym- 
bolize the mother-image is still rife. But because the vast ma- 
jority of psychologists are honestly concerned with the adequate 
explanation of human behavior, there is less shying away from 
such questions as “responsibility,” “deliberate purpose,” 
“value,” “self-awareness,” “integrative principle,” than ever 
before. Contemporary behaviorism, to be sure, remains irrec- 
oncilable, but its tone has become far more modest, scholarly, 
and what I can only describe as “ folksey,” in recent years.” 
The trumpetings of Watson have indeed been muted. 

No one has done more to make psychologists conscious of their 
obligation to deal with man as man, rather than with the synap- 
tic homonculus of behaviorism or the overgrown infant of in- 
stinctualism than Gordon Allport of Harvard University. All- 
port’s book, Personality, A Psychological Interpretation, a 
landmark of fifteen years ago must still, despite many limita- 
tions, be counted the best book in its field. But Allport is not 


1 The philosophical orientation and character of such works as W. Kohler’s 
The Place of Values in a World of Facts (New York, Liveright, 1938), 
H. Cantril’s The ‘Why’ of Man’s Experience, and the collection Psycho- 
logical Theory (ed. by M. Marx, New York, Macmillan, 1951) is unmis- 
takable and explicit. As much can be said for one or more sections of 
most recent collections in social, abnormal, and personality psychology. 


2 Cf. especially B. F. Skinner, The Behavior of Organisms (New York, 
Appleton-Century, 1938); C. Hull, Principles of Behavior (New York, 
Appleton-Century, 1943); and E. R. Guthrie, Conditioning (41st Yearbook, 
National Society for the Study of Education, 1942, Part II). 
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alone. Social psychologists and personality theorists like Can- 
tril, Kluckhohn, and Murray and psychologists working in the 
field of human adjustment, like Rogers, Fromm, and Horney, 
manifest in their writings a certain fidelity to our experience of 
the human being in all the integrated complexity of his existence 
and his strivings, and an effort to come to grips both descrip- 
tively and explicatively with the human being as such. Most of 
these thinkers would regard the simplified abstractions of the 
reflexologist’s laboratory as simply irrelevant to their interest in 
mature human beings. Nor is the rebellion against behavioristic 
reductionism confined to those working outside the laboratory. 
A similar tendency can be detected among an increasing number 
of “ wholistic ” experimentalists as Father Klubertanz indicated 
in a paper before this group last year. When even experimental 
psychologists are concerned with such problems as concept for- 
mation, imageless thought, the integrative character of sensory 
perception and the influence on it of motivational factors and 
needs, they are in effect reaching out toward philosophy, however 
blindly. 

The opportunity for communication between the philosopher 
and the psychologist which this development implies is unparal- 
leled. Yet, there is still little authentic philosophy getting 
through to the psychologists, for of all organized philosophical 
movements, only the logical positivists have managed to convey 
an understandable message to any large bloc of them. We 
Thomists can rejoice that psychologists are once more on speak- 
ing terms with philosophy, though we can only rue the circum- 
stance which has made logical positivism the spokesman for 
philosophy. The circumstance is by no means accidental to be 
sure, since much of the logical positivists’ appeal to psychology 
stems from their opposition to philosophy in any traditionally 
meaningful sense, and the psychologists’ own philosophical 
naiveté. It is only natural for psychologists when they feel the 
need for philosophy to be attracted to an anti-philosophical phi- 
losophy. Contradictory motivation is, after all, a well-docu- 
mented phenomenon of adolescence. 

What may rightfully disturb us as Thomists is the conse- 
quences for psychology of this unhealthy and immature attach- 
ment. Logical positivism is a more subtle sophism than the 
materialist mechanism which it implies, and its ultimate effect 
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can only be to convince psychologists that many of the genuine 
and serious problems with which they have been concerned are 
only pseudo-problems, because they cannot be answered within a 
positivistic frame of reference. 

The success of this very low order of philosophy—logical posi- 
tivism—in “ getting through” to the psychologist should itself 
teach us a lesson. And that is that we should not pitch our 
efforts to communicate on too high a level to be understandable 
or acceptable. 

I should like to suggest that a tentative and heuristic analysis 
of the various levels of the philosophic enterprise, and a consider- 
ation of their appositeness to certain operationally distinguish- 
able stages of scientific inquiry, will bear out this implication. 
From such an exercise in what I might call phenomenological 
material logic, we may possibly derive both insight and inspira- 
tion regarding one aspect of what is the primary problem for the 
modern Thomist: communication with his contemporaries. 


LEVELS OF PHILOSOPHY 


I shall not attempt to distinguish all the phenomenologically 
distinct levels of philosophy, but only those which seem relevant 
to the problem of communication with psychology. Thus trun- 
cating even the purely philosophical order, we may designate 
three levels of the philosophic enterprise: P1, or the dialectic of 
elementary implication; P2, or the level of deductive construc- 
tion; P3, or the level of reflective integration. In P1, the dialectic 
of elementary tmplication, our concern is chiefly with 


(1) the reductive determination of first principles, 
(2) the general character of our natural experience, and 
(3) the more immediate implications of (1) and (2). 


In modern times we can regard this first level as involving 
mostly elementary epistemology and material logic, and the rudi- 
ments of practical philosophy. Its function is to secure the 
ground for the proper philosophic enterprise of deductive con- 
struction, which is the second level, P2. On this level, for ex- 
ample, the Thomist elaborates the hylemorphiec principle, the 
notions of act and potency, essence and existence, and the cen- 
tral theses of metaphysics and the philosophy of nature, ethics, 
and politics such as one can find in any good philosophic manual. 
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But the contemporary Thomistic philosopher, having established 
his essential position securely, must go on to the highest level of 
pure philosophy, considered here, that of reflective integration, 
P3, in which he surveys the actualities of history and science, 
art and philosophy itself, in the light of his established princi- 
ples, to determine the place of each in the total scheme of things. 
Such works as Jacques Maritain’s Les degrés du savoir and 
Etienne Gilson’s Unity of Philosophical Experience belong 
largely to this stage of the philosophic enterprise. On the other 
hand, books like Maritain’s The Rights of Man and The Natural 
Law or Adler’s Dialectic of Morals in the field of practical phi- 
losophy are for the most part to be placed on the most elemen- 
tary philosophical level, P1. 


STAGES OF SCIENTIFIC DEVELOPMENT 


The apposite stages of scientific inquiry we may name: SI/, the 
preinductive phase; S2, the inductive and hypothetico-deductive 
stage; and S3, the stage of synthetic elaboration. In the first 
of these stages the scientist is occupied with preliminary descrip- 
tion, specification of his subject matter, and the tentative begin- 
nings of classification. Such was the situation of biology in the 
18th century and such, for the most part, is the situation of psy- 
chology and the social sciences today. Theory is not excluded 
from S1, but its function is ordered toward the determination of 
lawful descriptive generalizations, rather than toward explana- 
tion in the strict sense. 

The next higher phase of scientific development, S2, we re- 
ferred to as the inductive and hypothetico-deductive stage. This 
is the level of thinking which we find crystallized in textbooks of 
physics and chemistry, for example, in which are presented well- 
established laws and at least moderately, though never com- 
pletely, verified theories. 

For the final stage of scientific development synthetic elabora- 
tion, S3, the scientist must presuppose a reasonably adequate 
grounding in 82. He can thereupon proceed to overview his ac- 
complishments and consider not only interrelations and new di- 
rections within his science, but its implications for human well- 
being, the principles of scientific methodology generally, and the 
relations of his science to everyday knowledge and experience. 
Necessarily, S3 involves a philosophical moment and partial 
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overlapping with P3. This does not, however, in my opinion, re- 
quire an extensive development in P2, the level of deductive con- 
struction in philosophy, since what the scientist has to consider 
is the broader implications of his own constructive work, not that 
of the philosopher. 

In other words it seems unreasonable to deny to the scientist 
the right to philosophize about his science, because he is not a 
philosopher to the same extent that he is a scientist. I grant 
that he must have some equipment to philosophize well here, but 
I can see no reason why an assured and critical grasp of P1, the 


dialectic of elementary implication, would not for most purposes 
be sufficient. 


COMMUNICATION WITH THE PSYCHOLOGIST 


What of the psychologist’s function on the level of S3? For 
the most part, we should recognize that his right to this function 
as a scientist is decidedly limited, since there is not much in psy- 
chology that can be classified as S2. Exception being made for 
psychometrics and certain phases of abnormal psychology, psy- 
chology has yet to emerge from the pre-inductive stagé of scien- 
tifie inquiry, SJ. Most of the scientific foundation for the syn- 
thetic elaborations of psychologists is derived from sciences other 
than psychology, the relevancy of whose principles to psycholog- 
ical problems is at least unestablished. Moreover, it is precisely 
the lack of an adequate grounding in P/ that makes the psychol- 
ogist an easy prey to the sophisms of the logical positivists. 
Though certain aspects of the operationist principle, for example, 
have much to commend them methodologically, surely no one 
who knew his way around in the dialectic of elementary implica- 
tion could be taken in (as so many psychologists have been taken 
in) by the principle that the definition of a thing is identical 
with the operations by which we measure its behavior. Gener- 
ally speaking, therefore, the psychologist is unequipped scientifi- 
cally or philosophically to function on the level of synthetic 
elaboration, S3. 

For this very reason, it is useless for the philosopher to at- 
tempt to communicate with the psychologist on the basis of the 
partial overlap of P3 and S3. Lacking preparation in P2, 
blinded by ancient prejudices, and corrupted at the level of P1 
by the seductions of the logical positivists, most psychologists 
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simply fail to comprehend a profound and original synthesis like 
that represented by Maritain’s Les degrés du savoir. 

This does not mean that communication is impossible, but it 
demands a willingness on the philosopher’s part to descend to a 
very elementary level if he hopes to be effective. Those of us 
who think we have something to communicate must be willing 
to meet the challenge of logical positivism in terms that the psy- 
chologist can understand. These are often very abecedarian 
terms indeed. 

Among American Thomists, it is the great merit of Mortimer 
Adler to have grasped and attempted brilliantly to implement 
this truth, though in all candor we should add that Adler has 
probably produced more antagonists by his manner than he has 
won converts by his matter. The majority of American Cath- 
olic psychologists lack his extraordinary dialectical virtuosity. 
But they lack also his Olympian impatience with inconsistencies 
and with fuzzy thinking, and they show a willingness to learn 
from as well as to teach their fellow psychologists. 

If we have the tact to commend the psychologist for his grow- 
ing tendency to adhere to the reality of man as experienced, and 
the forebearance to criticize gently his philosophical naiveté, 
while pointing unemotionally to the immediate philosophical im- 
plications of the experience he is endeavoring to understand, we 
should find our efforts to communicate not altogether vain, and 
the consequences for both psychology and philosophy profitable. 

Let me present as illustration of the possibilities in this regard 
two recent statements by prominent psychologists regarding the 
notion of an important philosophical principle, free choice, in 
psychology, leaving to my hearers or readers the decision as to 
how best the Thomist who is alive both to the weaknesses and 
strong points of these statements may communicate his criticism. 
In a recent editorial in the Journal of Clinical Psychology, Dr. 
Frederick C. Thorne has the following to say: 


While the abandonment of such concepts as Free Will and Will 
Power, and conation as a mental faculty has been an healthy de- 
velopment, their negation should not lead to the errors of denying 
the reality of certain patterns of behavior which these concepts were 
intended to describe. It is true that psychophysiological explana- 
tions have been provided for much behavior which was formerly 
conceived as conative, but this must not be taken to imply that all 
behavior is determined by psychophysiological factors. Indeed, it 
is precisely in the areas of the highest level functions such as self- 
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control and purposive creative thinking that modern psychology has 
met its greatest failures. From the Age of Reason where Man was 
considered to be a rational creature capable of complete self-regula- 
tion, the pendulum has swung to the opposite extreme as in the 
psychoanalytic movement which overemphasizes affective-impulsive 
life and literally denies the possibility of any conscious voluntary 
control. On both theoretical and clinical grounds, it may be hypoth- 
esized that the truth lies somewhere between the two extremes in a 
systematic position which gives proper weight to conative as well as 
affective and cognitive functions. This viewpoint will be congenial 
to clinicians, since workers in the clinical field have always been 
forced to deal with a range of phenomena which are never encoun- 
tered in the experimental laboratory. Even if it may be ultimately 
demonstrated that 99% of behavior is psychophysiologically determined 
and hence outside the realm of voluntary control, the possibility of 
controlling even 1% of behavior voluntarily may mean the difference 
between success and failure in adjusting to many life situations. 
Actually, clinical experience suggests that a much higher amount of 
behavior than 1% may become conditioned to self-control with proper 
training methods.3 
















Consider now this paradoxical statement from a popular— 
though far from profound—textbook on personality: 













The realistic approach suggests that we must have a deterministic 
point of view about ourselves and others. You personally should 
realize the implications of this view for yourself. You can read be- 
cause you have been taught; your morals are a product of training; 
your self-confidence, emotionality, and impulsiveness are results of 
your specific experiences. To a very substantial extent, what you will 
do tomorrow is already determined by what you are today. This is 
neither an argument for an attitude of reckless irresponsibility, nor 
an assertion of the unchanging character of human nature. All or- 
ganisms, but especially the human, have the capacity for seeking 
out certain kinds of stimulation. By deliberate choice you can ez- 
pose yourself to stimulus conditions which will result in changing your 
personality.4 (Italics here mine) 















That these statements, far from conflicting with the Thomistic 
notion of liberum arbitrium, imply acceptance of free choice as a 
real power, is to me far more important than the nay-saying 
inconsistency and the historical prejudices which condition this 
acceptance. A hundred such statements might be culled from 










3F. C. Thorne, “The Orphan of American Psychology ”, J. of Clinical 
Psychology, October, 1951, Vol. VII, No. 4, 385-386. (Quoted by per- 
mission of Dr. Thorne.) 


4 By permission, from Psychology of Personaiity, by Ross Stagner, copy- 
right 1948, McGraw-Hill Book Co., Inc. 
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recent writings in psychology, exasperating in their apologetic 
inconsistency, but exhibiting nonetheless an honest groping for 
philosophical wisdom. If we can help the psychologist to see the 
genuine philosophic implications of the positions to which his 
“feel” for reality leads him, we shall have communicated to him 


no insignificant part of the Thomist’s message to the modern 
world. 


RaymMonp J. McCa.u 
De Paul University 
Chicago, Ill. 





COMMENT ON DOCTOR McCALL’S PAPER 


Y first problem in preparing to “lead the comment” on 
Doctor McCall’s paper on “ The Logic of Communication 
between Philosophy and Psychology ” was to do a little thinking 
on the question of “Communication between Commentator and 
Paper-writer.” Just as there are sets of three levels, P;, Ps and 
P3; S,, S2 and Ss in Doctor McCall’s paper, so also we might say 
a commentator generally operates on one or more of three levels: 
C,: “I agree with what you have said”; Cz: “I disagree with 
what you have said’; and C;: “ Here is what you should have 
said.” If operating on this third level, the commentator then 
proceeds to read another paper, an altogether different sort of 
paper, perhaps even a longer paper, on the topic for discussion. 
I have not planned to operate on the level of C3, for I have no 
substitute paper prepared that you will be expected to discuss 
instead of the paper by Doctor McCall. Nor will I operate on 
C2, for I can find very little in Doctor McCall’s paper with which 
I disagree, although there are of course other ways of setting up 
the levels, and there are statements here and there with which I 
do disagree. So the comments I will make will be on the level of 
C,: “I agree with what you have said.” 

My agreement will in general take the form of additional sug- 
gestions as to why the opportunity today for communication be- 
tween philosopher and psychologist is unparalleled. I would like 
to suggest several considerations in this connection: 

a) I think it significant that the American Psychological As- 
sociation is preparing a code of ethics for its members. Although 
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the code has been prepared by committees working without bene- 
fit of philosophical assistance, it has at least been suggested post 
factum that philosophers submit comments on the code to the 
Association. The philosophers may be in on the act late, but it 
is significant that they are being asked in at all. 

b) Possible directions that may be taken in the communication 
between philosophers and psychologists are indicated in a recent 
pamphlet by Doctor Robert B. McLeod, Chairman of the De- 
partment of Psychology at Cornell, entitled: “ Religious Perspec- 
tives in College Teaching. Experimental Psychology.” (Ed- 
ward W. Hazen Foundation, New Haven, Conn.). Although 
Professor MacLeod is considering primarily the relations be- 
tween religion and psychology, there is very much of interest in 
his pamphlet to those interested in closer communication between 
philosophy and psychology. 

c) In our Catholic school system we now have some psychol- 
ogy (the term psychology is used here exclusively in the sense of 
modern psychology—the psychology of the American Psycho- 
logical Association, the psychology of the American Catholic 
Psychological Association). Since we have some psychology in 
our Catholic colleges and universities, there is certainly a new op- 
portunity here for us to do a little communicating amongst our- 
selves on Our own campuses. It might be pointed out that this 
communication can only be effected in our students when they take 
courses in both philosophy and psychology. This is the practice 
generally, but not universally: there are still places where a stu- 
dent can major in psychology with no philosophy whatever; there 
are still too many courses in “ general Psychology ” offered by 
philosophy departments in which the student gets an infinitesimal 
amount of what today is called psychology. 

d) The interest today by psychologists in problems of scien- 
tifie method is an indication that psychologists are becoming 
more sophisticated about the philosophy of their science. I agree 
completely with Doctor McCall that logical positivism poses 
some very alarming problems in philosophy, and that by and 
large psychologists have been too much “taken in” by its se- 
ductions. But it has, through operationism, served a purpose in 
science, and its popularity with psychologists is a hopeful sign 
that psychologists are willing to do some philosophical thinking, 
even if it is on the extremely low level of logical positivism. 
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I have stated above that Professor MacLeod sets forth in his 
pamphlet certain directions that may be taken in the communi- 
cation between philosophy and psychology. I would like to sug- 
gest several other directions this communication may take. 

a) We should have more people trained, as Doctor McCall is 
trained, in both philosophy and psychology. 

b) We should insist that all students in our Catholic colleges 
study both philosophy and psychology. They should learn not 
only the principles of both disciplines, but also some measure of 
appreciation. It is impossible to see how a psychology major 
can emerge with a rounded view of man if he has no appreciation 
for the problems of philosophy. It is impossible to see how we 
are aiding communication between philosophy and psychology 
if philosophy majors emerge, as they indeed too often do, with 
what amounts to an impertinent contempt for the scientific 
method, in psychology as well as in the other sciences. 

c) We should attempt to delineate clearly the strictly scien- 
tific problems of psychology (example: certain problems in per- 
ception) ; the strictly philosophical problems of psychology (ex- 
ample: the hylomorphic structure of man); and an area that 
might be called mixed problems (examples: motivation, value, 
the higher thought processes, the emotions). Once the classifica- 
tion is made as suggested here, we might try to work very hard 
on the “ mixed” problems, to tease out those aspects of these 
problems that are either strictly scientific or strictly philosophi- 
eal. Thus, in the problem of motivation it is difficult to see what 
the scientist as scientist can do with the question of free will. 
And in the area of the emotions it is difficult to see what the phi- 
losopher as philosopher can do with the problem of classification 
of the emotions. 

d) I would like to suggest, finally, that we are ready to do 
some cooperative work between philosopher and psychologist on 
Doctor McCall’s levels Ps and 8s, the level of reflective integra- 
tion of the philosopher and the level of synthetic elaboration of 
the psychologist. I think I must disagree with Doctor McCall’s 
pessimism about doing anything now in communication at this 
level: my opinion is that he has been, in this connection, some- 
what less than fair to psychology. One cooperative work that 
might be attempted is really in the field of methodology, the 
philosophy of science: try to solve one of the most challenging 
intellectual dilemmas in science today. It is this: for relatively 
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insignificant problems, like rat learning, we have beautifully rig- 
orous methods; for the really important problems in science, 
those dealing with human welfare, our methods are quite inade- 
quate. Here philosophers may be helpful to scientists in suggest- 
ing directions for research into really valuable problems, since 
the determination of value is certainly the job of the philosopher. 
Here psychologists should be helpful to philosophers, since phi- 
losophers can deal adequately only with those things which all 
men have in common, and the patient work of the scientist is 
needed to work out the principles of individual differences, to 
formulate specific laws for manipulating specific items of be- 
havior, and to spell out the limits of probability within which 
predictions of behavior can be made. 

Several specific examples should help to see what is meant 
here. Thus the philosopher tells us why social injustice is ethi- 
cally wrong; the psychologist tells us how to reduce group ten- 
sions that make social injustice flourish. The philosopher points 
out to us that there is a hierarchy of human values; the psychol- 
ogist tells us how we can measure an individual’s value judgment 
against a scale, suggests to us methods of improving one’s value 
system, and provides techniques of determining when changes 
have taken place. The philosopher holds up to us the ideal of 
the integrated personality; the psychologist shows us how inte- 
gration can be learned, and provides us with measures of in- 
tegration and disintegration of the personality. The philosopher 
insists that there should be logic in our thinking; the psychol- 
ogists enable us to determine precisely the amount of illogic in 
our thinking and suggests means of making it more logical. Fi- 
nally, it is the job of the philosopher to tell us what science really 
is, for the being of science, as of everything else, is peculiarly the 
area of the philosopher; the psychologist can tells us what today 
are actually the activities of scientists, and what, psychologi- 
cally, is the “ scientific mentality.” Both philosopher and psy- 
chologist could then work together in studying this “ scientific 
mentality ” : what is good about it; what is bad about it; does 
the “ scientific mentality ” as it prevails today promise to get us 
closer to what the philosopher tells us science really is? 

Joun W. Starrorp, C.S.V. 


Catholic University of America 
Washington 17, D. C. 
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ROUND TABLE DISCUSSIONS 


Locic AND Meruop Division: James I. Conway, Chairman. 


Contemporary Science and Deductive Methodology 


To the research scientist, industriously engaged in amassing pointer- 
readings from laboratory instruments, it may come as a shock to hear 
that “in the final form of a perfected science everything ought to be 
deductive”. And to the average devotee of modern logic, completely 


1 Bertrand Russell, Our Knowledge of the External World (London: The 
Macmillan Company, Ltd., 1926), p. 43. Italics inserted. There are some 
who will credit this remark to Russell’s “excessive logicism” and thus 
discredit its relevance to the methodology of the natural sciences. At the 
risk of redundancy the pertinence of this significant comment must be here 
vindicated. For the physical sciences see the Bibliography entries under 
(1) Destouches, (2) Ullmo, and (3) hear as competent witness James B. 
Conant, Science and Common Sense (New Haven: Yale University Press, 
1951), p. 47: 


Science we have defined ...as “an interconnected series of concepts 
and conceptual schemes that have developed as a result of experimen- 
tation and observ ation and are fruitful of further experimentation and 
observations”. A conceptual scheme when first formulated may be 
considered a working hypothesis on a grand scale. From it one can 
deduce, however, many consequences, each of which can be the basis 
of chains of reasoning, yielding deductions that [when physically re- 
interpreted] can be tested by experiment. If these tests confirm the 
deductions in a number of instances, evidence accumulates tending to 
confirm the working hypothesis on a grand scale, which soon becomes 
accepted as a new conceptual scheme. Its subsequent life may be short 
or long, for from it new deductions are constantly being made which 
can be verified or not by careful experimentation. 


For the biological sciences, witness Anatol Rapoport and H. G. Landau, 
“ Mathematical Biology ”, Science 114 (1951), p. 3 


The aim of mathematical biology is to introduce into the biological 
sciences not only quantitative, but also deductive, methods of research. 
The underlying idea has been to apply to biology the method by 
which mathematics has been successfully utilized in the physical 
sciences. This method can be briefly described. First, the actual 
situation, the biological problem presented by nature, is replaced by an 
idealized model. This is done because one cannot hope to deal with 
all aspects of reality at once, and also because some of these aspects 
may be irrelevant to the question in hand. Next, the idealized model 
is stated in mathematical terms, and the consequences of the mathe- 
matical statement are derived. Finally, these deduced results must 
be reinterpreted in terms of the original biological problem [and 
significantly tested]. 


And for the sociological sciences witness F. S. C. Northrop, “The Im- 
portance of Deductively Formulated Theory in Ethics and Social and Legal 
Science’, in Structure, Method, and Meaning (New York: The Liberal 
Arts Press, Inc., 1951) 99-114, p. 106: 
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immersed in the technical manipulation of decision-procedures, it may 
come as a surprising challenge to be told that 


... Logic is the examination of the possible forms of deductive systems, 
and not specifically the study of systems of propositions, propositional 
functions, and classes... Logic is system-structure...The future of 
logic seems to lie in the study of the abstract properties of relations 


and system-forms.2 
Such statements may very well be both a shock and a challenge. For such 
assertions suggest a different and a superior orientation for the scientific 
enterprise and the logical analysis of its methodology. It may then not 
be without profit to survey with critical eye what the literature has to offer 


in relation to the nature and the properties of deductive systems in the 
context of contemporary science. 


I. Tue Nature or Depuctive Systems 
1. SYSTEMS IN GENERAL 


By way of an introductory description of what is contained in system 
anatomy Weiss? tells us that a system is a set of propositions, some of 
which (the postulates and relatively primitive propositions) serve as 
premisses, from which the others (theorems) are derived by means of 
substitutional and inferential principles. These principles represent the 
form of the system; the postulates and theorems, or units, its matter. 
These units are themselves made up of a form and a matter, which in 
isolation from the units, are members of the base. The units and members 
of the base submit to various conditions, the totality of which represent 





Long ago, therefore, the natural scientists learned that the way to 
be objective is not to try to get along without concepts and theory, 
but to get the concepts and theory which one is using out into the 
open, so that nothing is being smuggled in surreptitiously and every- 
one can see precisely what the ideas or concepts are. The scientific 
method for doing this most effectively is the method of deductively 
formulated theory. This method forces one to specify the primitive 
concepts designating the elementary entities and relations in terms 
of which all the observed and inferred data in one’s subject matter 
are being described. In short, the way to keep facts from being cor- 
rupted by faulty ideas and bad theory is not to be hard-boiled and 
attempt to get along without ideas by restricting oneself to pure fact 
alone, but to pay as much attention to the ideas or concepts one uses 
to describe the facts as one does to the facts being described. The 
importance of deductively formulated theory in social science, as it 
bears on the experience of social scientists making observations in the 
field, goes even further than this... . 


The defense rests its case until the plaintiff proposes other and more cogent 
considerations. And here it is important to distinguish clearly between 


two senses of ‘deduction’: (1) as the disclosure of logical relations be- 
tween propositions, and (2) as generating knowledge that the conclusion 
is true. Add to the above list Kenneth W. Spence, “The Nature of 
Theory Construction in Contemporary Psychology,” Psychological Review 
51 (1944). 


2 Eaton [2], pp. 471, 475, 476. 
3 Weiss, pp. 282-283. 
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the minimal determinations of the system. Weiss’ interpretative metaphor 
of system analysis in terms of matter and form is illuminating. But the 
device leaves so far undisclosed the status of terms or notions or ideas 
which appear in the system context. Are all of them, or only some, to 
be regarded as basic and ultimate and (relatively) prime? Werkmeister 4 
replies that it is customary to regard any idea which remains undefined 
within the system itself as a relatively primitive idea. This does not 
mean that the idea cannot be defined at all. It merely signifies that 
if it is defined, its definition cannot be given in the terminology or the 
symbolism of the deductive system for the construction of which it is 
indispensable. If then there are m terms in a given deductive system, 
and any m-n of them are undefined primitive ideas within that system, 
then the residual notions are understood to be defined in terms of the 
former set within the system in which they occur. If, for example, in a 
deductive system, designed for the theory of classical atomism, one were 
to take corpuscular as an undefined primitive predicate term, then void, 
as an additional term within the system, might tolerably well be defined 
as: non-corpuscular. But as Langford5 reminds us, two such types of 
intra-systemic definitions seem relevant. The first is that of merely verbal 
definition. One might say, for example, of any interpretation satisfying 
stipulated conditions that it is a case of betweenness, irrespective of whether 
or not this usage accorded with the ordinary understanding of the term. 
The second sense is that of a correct analysis of this ordinary meaning. 
One would then try to show that these properties could be satisfied if and 
only if one had a case of betweenness in a sense closely similar to the 
ordinary one. It would therefore seem that in any attempt to construct 
a deductive system for the theory of classical atomism, the proposed intra- 
systemic definition of void cannot be altogether arbitrary, but must meet 
on all essential counts the accepted significance of that term in conven- 
tional scientific discourse. At all events, however, it is paramount to 
realize that “terms that are undefined in one system may be definable 
in another ”.6 Undefined terms within a system may indeed be relatively 
primitive, but they are not eo tpso to be reckoned as unintelligible. 

It is obviously true, as in the familiar instance of Euclid, that de- 
ductive systems have been predominantly associated with mathematical 
fields. But Kattsoff significantly warns us? and Woodger, too, in the very 
volume wherein he proposes a deductive system for certain areas of 
biology, that 


... the system itself as an axiom-system is quite independent of its 
possible applications or interpretations. It is thus to be considered 
and criticized from two quite distinct points of view: from the point 
of view of its own internal properties as an abstract system; and 


4 Werkmeister [2], p. 411. 

5 Langford, in Lewis and Langford, Symbolic Logic, p. 373. 
6 Cohen and Nagel, p. 133. 

7 Kattsoff, p. 140. 
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from the point of view of its success in summarizing and systematizing 
some of the data of certain branches of biology.’ 


If then in pursuance of this counsel one proceeds to denude the system 
of all its empirical and biological references, and thus expose its skeletal 
structure, what sort of spectacle is thereby beheld? What remains for 
study and inspection in such a naked framework? Weiss® informs us that 
in abstract systems nothing is interpreted. All that is definite is signif- 
icance; t.e., the elements are correlated in definite ways by correlators 
with specific logical properties. One abstract system differs from another 
only in terms of the significance accorded the elements, or what is the 
same thing, the logical principles of its unit correlators. But this is to 
say that for some predicate(s) there are some relation(s), such that for 
whatever entities (z, y, z) possess such properties these given correlations 
and their implied consequences are involved. No system can therefore 
be organized in terms of predicates alone, nor in terms of relations or 
operations alone. As Weiss again remarks: “elements without correlators 
are blind; correlators without elements are empty. Even those who have 
tried to forge completely uninterpreted systems have been compelled to 
recognize this difference”! An abstract system then requires both in- 
gredients. But it needs nothing more. One can therefore agree with 
Woodger 1! that an uninterpreted system, because it contains no empirical 
constants, will be entirely meaningless in the sense that it will say nothing 
about the objective reference of any branch of natural science. But 
although meaningless in this sense, it will in no sense be formless. Just 
because definite lines are laid down in the axioms, the system exhibits a 
perfectly definite form or order. And it is this form or order which re- 
mains open for logical inspection of a most important and absorbing 
kind. Eaton12 shares this insight and declares that a postulate set is 
in fact a short-hand description or formula of structural properties that 
would be compatible with one another in some system, actual or only 
possible. For these formal properties are separable from any concrete 
subject matter and are objects of study in themselves. They constitute 
logical maps of systems; and the logician pores over these maps, not to 
discover the actual terrain that they may represent, but to see what 
principles of map-making they involve, and then to generalize these 
principles in order that he may know what logical maps may consistently 
be drawn. 

In a sense this map metaphor, proposed by Eaton, appears to be 
paradoxically less significant than its use purports, and more significant 


8 Woodger [1], p. 54. But note the practical caution of Huntington [3], 
p. 4, note: “Any set of consistent postulates might be used as the basis 
of an abstract deductive theory; but only those sets of postulates are worth 
studying which are capable of some interesting concrete interpretation ”. 
Italics inserted. 


9 Weiss, p. 297. 

10 Weiss, pp. 290-291. 

11 Woodger [1], p. 5. 

12 Raton [2], pp. 474-475. 
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than its author intended. Because maps are static things and not dynamic, 
the metaphor fails to convey the role of deducibility or implication in 
postulate-sets. This logically functional character Helmer 13 indicates 
when he remarks that an axiom-system of a theory is a (usually finite) 
set of theorems belonging to that theory, with the property of enabling 
us to deduce from them together with purely logical formulae all the 
remaining theorems of the theory according to the rules of logical infer- 
ence. Such allusion to “purely logical formulae” and to “the rules of 
logical inference ” suggests that every map requires some standard hand- 
book for its intelligent comprehension. It may well be that the maps 
of Eaton need no concrete interpretation. But they must be read intelli- 
gently and completely. Carnap 14 therefore reminds us that each of the 
non-logical calculi consists, strictly speaking, of two parts: a logical bastc 
calculus and a specific calculus added to it. What usually is called an 
axiom-system is thus the second part of a calculus whose character as a 
part is normally overlooked. For any of the mathematical and physical 
axiom systems in their ordinary form it is necessary to add a logical basic 
calculus. And Cooley15 makes the same point with similar force, ex- 
plaining how logic and mathematics together form a nucleus around which 
all systematized disciplines are constructed. For example, the logical 
calculus is presupposed in every deductive elaboration within mathematics 
and is sufficient to account for each step in an ordinary mathematical 
proof. In so far then as Eaton’s map metaphor fails to mention a stand- 
ard logical calculus as indispensable to intelligent reading, the device 
seems less significant than its use purports. 

But the same metaphor also seems more significant than its author in- 
tended because Eaton16 elsewhere remarks that the fact that all the 
formal characteristics of a complex system cannot be stated at once, but 
must be summed in a few properties from which the others are then 
“ deduced ”, is due to the psychological limitations of the human mind. 
But the procedure of passage in thought from certain properties of a 
system to others is accidental. This passage can be effected because 
the system has a structure. But the structure, and not the procedure by 
which we come to know the structure, constitutes the logic of the system. 
Logic is system-structure. Even if then human minds do indispensably 
require some logical handbook for the intelligent and comprehensive read- 
ing of a system map, it is still the same, stable, and static map that is 
being intelligently read. If there is dynamism and conscious transition 
in the process, such flux is exclusively subjective and psychological in 
character. Weiss17 therefore tells us that a system is static. It ts its 


13 Helmer, p. 1. 

14Carnap [2], p. 38. 

15 Cooley, p. 195. 

16 Eaton [2], pp. 475, 476. 


17 Weiss, p. 310. In fact one would do better to avoid the map metaphor 
altogether and try as substitute the notion of topology. Implication thus 
impresses on a body of propositions a sort of logical topology. Two such 
bodies can be topologically equivalent. One systematic problem would 
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premisses and theorems in definite interconnection. It is not the derivation 
of these theorems from these premises. For what is, is not the same as 
what is done in order to see what is. And hence “since a proposition 
always implies itself, the members of the set themselves belong to the 
class they determine ”.18 

Such then in rough outline is the nature of a deductive system. The 
picture is dim, as yet, and vague. But enough has perhaps thus far been 
disclosed to allow a preliminary assessment of its scientific methodological 
value. It is Woodger’s!® mature opinion that the chief merits that may 
be claimed for the axiomatic method are four: (1) the order which it 
creates and the consequent intellectual mastery which it offers in any 
sphere in which it is applied; (2) the clarity which results from the logical 
analysis which is necessary for the construction of an axiom-system, be- 
cause it makes explicit the assumptions which one adopts and the symbols 
required and why and where in the system they are required; (3) the 
possibility that such a systematic analysis may reveal unsuspected con- 
sequences in our existing assumptions and may guide the experimenter in 
choosing the most profitable directions in which to exercise his talents; 
(4) the elimination of fruitless controversies which arise only from the 
inadequacies (from the formal scientific standpoint) of our current lin- 
guistic apparatus. Items (1) and (3) may particularly be recommended 
to “the research scientist, industriously engaged in amassing pointer- 
readings from laboratory instruments”, to whom it may come as a shock 
to hear that “in the final form of a perfected science everything ought to 
be deductive”.2° For as Woodger?! again reminds us, a science is an 
exact science when its language has attained to such a degree of perfection 
that its syntax is completely known, t.e., when we know and hence can 
formulate precisely the rules according to which sentences can be con- 
structed in it, and when we know and can formulate precisely the rules 
according to which a given sentence is regarded as a consequence of others, 
and finally when all the sentences have been arranged so that from a small 
number of initial ones all the remaining ones can be derived by successive 
applications of the rules. A competent language of this kind is called a 
calculus or aziom-system. Such calculi have already been devised, some- 
times with great success and always with significant promise, for funda- 
mental logic,22 for Boolean algebra,?% for set theory,24 for geometry,?5 for 





then consist in identifying all topological equivalence classes. And theorems 
of logical topology are logical theorems par ezcellence. Deducibility is 
itself static. For deducibilities turn out to be permanent roads along 
which knowledge travels with its dynamism. 


18 Langford, in Lewis and Langford, Symbolic Logic, p. 337. 

19 Woodger [1], p. 15. 20 See note 1. 21 Woodger [1], p. 2. 
22See for example Church [1] and Huntington [9]. 

23 See for example Huntington [2], [7], Sheffer, Stone. 

24See Bernays. 


25See for example David Hilbert, The Foundations of Geometry 2 
(Chicago: The Open Court Publishing Company, 1910); Veblen [1], [2], 
and Huntington [5]. 
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music,*6 for biology,27 and for psychology.28 And while both more detail 
and more impressive results appear in the axiomatization of logical and 
mathematical fields, the inclusion in the above inventory of music, biology, 
and psychology, is peculiarly significant. The range of system structure 
is unlimited, its beneficial consequences incalculable. If however we are 
to expect other sciences to take advantage of so powerful a method, 
Kattsoff “° cautions us to consider carefully the various aspects of postulate 
sets. How are the axioms obtained? What types of axioms do we have? 
Is it proper to use the same type of deduction in all possible axiom 
sets? What is the general form of such a set? These are but a few 
samples of questions that still stand in need of reply. 


2. PROPOSITIONAL POSTULATE-SETS 


By way of locating in the literature acceptable answers to such queries, 
one discovers, for example, Werkmeister’s 3° opinion that the postulates 
must be clear, specific, and “self-evident” or such that they are readily 
accepted as “true” or “necessary”. It is clear, of course, that the 
“truth” of a postulate cannot be logically demonstrated in context. For 
it is the nature of a postulate that it is postulated or stipulated as true 
for the system which is to be derived from it. These observations of 
Werkmeister are somewhat puzzling. For if the postulates are “ self- 
evident” and “true” or “necessary”, then it does seem quite super- 
fluous and distastefully artificial to go on through the motions of “ stipulat- 
ing” them as true for the relevant system in which they are to be 
employed. It would seem that either alternative condition is sufficient 
in any context, and that one condition, if satisfied, automatically excludes 
the other. But which of the two conditions is structurally paramount and 
of universal pertinence? Is it “self-evidence”? Or is it “stipulation ” ? 
Woodger 31 bluntly tells us that in connection with axiom-systems the 
question of self-evidence does not arise. All that is intended by the dis- 
tinction between ‘axioms’ and ‘theorems’ is that the former are not 
‘proved’ in the system, whereas the latter are all deducible from the 
former in accordance with those syntactical rules of the system which are 
called the ‘rules of inference’. This means that wherever in any system 
a postulate or axiom, p, and a theorem or deduction, q, are such that ‘p’ 
implies ‘q’ and ‘q’ implies ‘p’, then in any one version of the system p 
may appear as an axiom and g as a theorem, whereas in an alternative 
(but equivalent) version of the same system gq may appear as an axiom 
and p as a theorem. And such indeed is the situation in a concrete and 
familiar case. For as Tarski 32 recalls, there have sometimes been com- 


26 See Langer. 

27 See Woodger [1]. 

28 See Woodger [2]. 

29 Kattsoff, p. 141. 

30 Werkmeister [2], p. 410. 
31 Woodger [1], p. 4. 

32 Tarski [2], p. 146. 
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plaints to the effect that there is a certain discrepancy in the various 
textbooks of geometry, inasmuch as sentences, treated as theorems in 
some textbooks, are adopted as axioms, and thus without proof, in others. 
Are these complaints in fact justified? The detection of such discrepancies 
in systematic treatments of geometry may indeed be a sign of acute 
observation. But complaints on the score of such discoveries are alto- 
gether unacceptable. Nor is it in good taste to quibble over nice dis- 
tinctions of systematic relevance between the significance of the terms: 
azriom and postulate. Kattsoff 33 admits that in his discussion the terms 
‘axiom’ and ‘ postulate’ have been used interchangeably. For in dealing 
with abstract axiom-systems, there can be no such distinction as Euclid 
tried to draw. Euclid’s distinction between both is due to the fact that 
he is dealing with a certain type of object, and he feels it essential to 
distinguish between propositions accepted as true which are about geo- 
metric constructions, and those which are true but not about such entities 
(as, e.g., if equals are added to equals, the results are equal). But in 
dealing with general axiom-systems, one word is sufficient since the two 
signify the same objects. If then aziom and postulate are equivalent and 
synonymous terms in all discourse concerning abstract system structures, 
may primitive proposition be added to the above pair to form a synon- 
ymous trio? It would seem so, provided that due attention is given to 
the precise observation of Weiss that 


... It was with rare insight that the authors of the Principia Mathe- 
matica designated the first propositions in their system as primitive 
propositions and not as postulates. Postulates are the grounds for the 
validity of theorems, and without these postulates there is no reason 
for supposing the theorems to be true. The justification for the 
theorem is to be found in its relation to the postulate; the justi- 
fication of a logical proposition is found in itself.34 


The entire problem of the relationships between these terms with re- 
spect to their use in different calculi is illuminated with precision by the 
distinctions which Royce has carefully made. Royce first isolates axiom 
in a predominantly epistemological interpretation and describes this use as 
(1) “a proposition whose truth is self-evident; an immediately certain, 
objective truth ”.35 Royce thereafter distinguishes aziom in a predomi- 


33 Kattsoff, p. 71. One must however proceed more cautiously with 
Euclid than is frequently the case. Euclid has only airjpara and xowai 
évvoa- Their textual criticism is not without problems. For the lists 
vary. Hence interpretation depends on what the list includes. In one 
version, the xowai €vvoia (and they alone) are common to arithmetic 
and geometry. But here superposition intervenes to mar that unity. The 
parallel-postulate, as it is called, occurs among the airjpara, but unlike 
the first three it is not a postulate of construction. And neither is the 
fourth aitnua on the equality of all right angles. Finally there are in 
the text of Euclid’s Elements exactly no déwpara- 

34 Weiss, p. 319. But note that Huntington [1], p. 264, uses both phrases 


synonymously without restrictive difference: “postulates or primitive 
propositions ”. 


35 Royce, p. 279. 
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nantly logical interpretation and describes this use as (3) “a first principle 
which, itself not demonstrated, can be used as a basis for demonstra- 
tions ”’.36 Once these invaluable precisions have been formulated, Royce 
proceeds to observe that sense (3) makes use of the term ‘ axiom’ relative 
to a given or proposed theory or system, consisting of propositions and of 
reasonings. In this third sense an axiom is a proposition which is not 
demonstrated in the course of the development of the system in question, 
but is assumed or accepted at the outset, and used as a basis for demon- 
strations that form parts of the system in question. If therefore a given 
proposition is to be called an axiom both in sense (1) and in sense (3), 
special reasons should be advanced for asserting that this is the case.37 
In the light of these remarks one may note how Werkmeister in one dis- 
cussion clarifies the ambiguity which clouds his treatment elsewhere. For 
he has already told us that “the postulates must be clear, specific, and 
‘self-evident’, that is to say, they must be such that they are readily 
accepted as ‘true’ or ‘necessary’”.38 But we are later informed that 


..4 proposition which functions as a “postulate” or as an assumed 
premise in one system may be a “ theorem "oF a derivative proposi- 
tion within some other system. The “priority” of the postulates, 
in other words, is only a logical prius, not an absolute antecedence. 
It is a “priority” which the postulates attain through their being 
deliberately stipulated as true, and not one which they possess because 
of some inherent quality or condition.39 


Reichenbach, too, agrees that “both ‘axiom’ and ‘theorem’ are relative 
terms, 7.¢e., a formula is an axiom, or a theorem, for a certain derivation. 
Within another context, a formula that previously was an axiom may 
become a theorem, and vice versa”.49 It must therefore be remembered, 
as Weiss remarks, that “a postulate is an assertion whose truth is un- 
demonstrated but not necessarily undemonstrable ”.41 For, as Cohen and 


Nagel observe, “undemonstrability and undefinability are both relative 
to a system ”.42 


86 Royce, p. 279. 


37 Royce, p. 280. Note that the term ‘ postulate’ is unfortunate because 
it carries irrelevant overtones of apology; as if one acknowledged that it 
cannot be proven, but somehow hopes that gentlemen will not challenge 
it. It is also unfortunate in that it appears | to make an assertion, how- 
soever shamefacedly. The alternative term ‘axiom’ is also unfortunate 
because it errs in the opposite direction. Its minimum suggestion is that 
the proposition is true. Its maximum insinuation is that every one else 
ought to recognize it as well. German has less difficulty. Precisely what 
is needed, sans irrelevant commitments, is the neologism: Ursatz. 


38 See note 30. 

39 Werkmeister [1], p. 242. 
40 Reichenbach, p. 77. 

41 Weiss, p. 447. 


42Cohen and Nagel, p. 142. It is interesting to follow a maturation 
process in the usage of Huntington. In [1], p. 264, note, Huntington 
says: “Following the usual distinction, we use ‘postulate’ to mean a 
proposition the acceptance of which is demanded or agreed upon as a 
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And this situation significantly occurs in the case of equivalent systems. 
Carnap 43 remarks that a geometrical calculus is usually constructed as an 
axiom system. Such a calculus describes a structure whose elements are 
left undetermined as long as we do not make an interpretation of them. 
The geometrical calculi describe many different structures, and for each 
structure, e.g., the Euclidean, there are many different possible forms of 
calculi that depict it. One has here only to examine Veblen’s first and 
second postulate sets, as well as Hilbert’s and Huntington’s.44 Each of 
these systems is different from the others. But all are equivalent, Now 
Kattsoff describes two such sets as equivalent “if the axioms of one set 
are derivable from those of the other, and those of the second are deriv- 
able from those of the first”.45 And Cohen and Nagel express the situ- 
ation more generally when they assert that “two postulate sets are 
equivalent if, and only if, every postulate of the first is either a postulate 
or a theorem in the second, and every postulate of the second is either 
a postulate or a theorem in the first”.46 We conclude this discussion 
with the same authors’ general definition of isomorphism: 


...Given two classes: S with elements a, b, c..., and S’, with ele- 
ments a’, b’, c’...; suppose the elements of S can be placed into one- 
one correspondence with those of S’, so that, say, a corresponds to a’, 
b to b’, and so on. Then, if for every relation R between elements of 
S (so that, for example, aRb). there is a_ relation R’ between the 
corresponding elements of S’ (a’R’b’), the two classes are isomorphic.A™ 


Such then in tentative outline are the nature and functional characteristics 
of “postulate sets” in the relevant literature. One important point at 
least is clear: all the references assume that postulates or axioms are 
propositions. It now remains to be seen whether this assumption is in- 
dispensable or superfluous, whether it is an asset or a liability in methodo- 
logical investigations concerning system structure. 





basis for future reasoning, reserving ‘axiom’ to mean ‘a self-evident 
proposition’, requiring no formal demonstration to prove its truth, but 
received and accepted as soon as mentioned”. In [3] we read: “If pre- 
ferred, the postulates may be called ‘assumptions’ or ‘hypotheses’”. In 
[4], pp. 171-172, the development is complete when Huntington arrives 
at what is at once a more precise and a more liberal convention. 


43 Carnap [2], p. 51. 

44See note 25. 

45 Kattsoff, p. 379. 

46 Cohen and Nagel, p. 141. 


47 Cohen and Nagel, p. 139. And note that in algebra a ring can also 
have automorphisms, or isomorphisms with its permuted self. In the 
complex number ring, for example, there is one which replaces x + iy 
by x—iy. Acquaintance with such cases helps one to see that primitive 
and derivative proposition can significantly be distributed in two or more 
ways. Let A label a body of propositions under consideration. Let B 
label the set, if any, of all the formal implications of any combination of 
elements of A. Call B the periphery of A. Call A a core of B. When 
0, o’, o” are objectivations, let T(o), T(o’), T(o”) denote the set, if any, 
of all true statements about o, 0,’ 0”. It is therefore to the point here 
to say that one periphery can have two or more cores. 
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3. FROM PROPOSITIONAL POSTULATES TO CODE ASCRIPTIVES 


In pursuance of this important objective it is heartening to hear Eaton 
admit in concessive terms that 


We have so far been discussing propositions; but in fact in the 
theory of deduction it is not propositions with which we are primarily 
concerned, because they involve more specificity than is actually re- 
quired. We can just as well deal with sets of propositional functions, 
and can in so doing attain a degree of generality that is not possible 


in connection with propositions.4§ 
This is indeed a step in the right direction. It establishes once and for 
all that formal propositions are dispensable in the study of deductive 
system structure. There is then no need whatever to construe postulates 
inevitably as assertions or propositions. For a very desirable increment 
in generality can be attained by omitting them. And yet it remains to 
be seen whether this forward step, taken by Eaton, is large enough to 
meet the needs of the situation and as large as it really may be. For in 
every case, aS soon as a value is substituted for a variable in a proposi- 
tional function, a proposition automatically and inevitably results. But 
it is the character of such propositions to be statements. And “the 
peculiarity of statements which sets them apart from other linguistic forms 
is that they admit of truth and falsehood, and may hence be significantly 
affirmed and denied ”.49 But Carnap tells us very bluntly and without 
qualification that “with respect to a calculus there is no question of truth 
or falsity ’.50 Should there then not likewise be no question of ‘ proposi- 
tions’, as ‘statements’? For these are eo ipso complicated with truth- 
functional considerations. Is a deductive system, as such, a cluster of 
asserted conclusions from asserted premisses? It would seem that Cohen 
and Nagel 51 suggest otherwise when they regard pure mathematics as a 
hypothetico-deductive system. For its axioms serve as hypotheses or 
assumptions, which are entertained by the mind or simply considered in 
thought for the sake of the consequences which they imply. If the 
whole of geometry is condensed into one proposition, the axioms are the 
antecedents in the hypothetical proposition thus obtained. But they also 
characterize the formal structure of the system in which the theorems are 
the elements. The advances here are ambiguous. But there are latent 
contributions to our inquiry. First, it is apparent that the surrender of 
postulates as propositions in their own right in no way destroys the im- 
plicational structure of the axiom system under consideration. Second, 
it is clear that no appreciable content is lost if one prefers merely to 
‘consider’ or to ‘entertain’ postulates rather than to assert them as 
true propositions. It is therefore possible without significant loss to re- 
duce postulates as propositions (1) to propositional functions, and then 


48 Langford, in Lewis and Langford, Symbolic Logic, p. 339. Compare 
Huntington [4], p. 172. 


49 Willard V. Quine, Theory of Deduction (Cambridge, Mass.: Harvard 
Cooperative Society, 1948), p. 1. Mimeographed edition. 
50 Carnap [2], p. 54. 


51 Cohen and Nagel, p. 133. 
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further (2) to hypothetical considerations. And Eaton 52 suggests grounds 
for even a further reduction when he remarks that systems are hypothet- 
ical in the sense that they are purely conceptual and not asserted. They 
conform to the principle of the construction of concepts, that is, of the 
use of symbols and are therefore possibilities for thought. But the question 
of their truth or falsity does not arise. If complete, concrete inter- 
pretations for them can be found, they will be “materially ” consistent 
and true for these interpretations. For then the hypothetical connections 
between the postulates, axioms, and theorems will become inferences, and 
the theorems can be truly asserted as consequences of the postulates and 
axioms. But if they have no interpretations or only incomplete inter- 
pretations, it is no less a fact that these systems still remain possibilities 
for thought. They are conceptually “valid” and “formally” consistent. 
And from the point of view of formal logic this is all that they need be. 
It is therefore not only possible, not only feasible, but from all relevant 
points of view peremptory to extend into the logical analysis of systems 
the ascriptival techniques, developed by Sheffer and published in part.53 
For any postulate then in a conventional propositional postulate set one 
may conveniently and significantly substitute what has been called a 
code-ascriptive. 

Langford moreover indulgently remarks in connection with routine prac- 
tice and discourse about systems that 


We speak of the logical consequences of a set or collection of propo- 
sitions. But in order to be quite accurate, we should say that these 
consequences, which are said to follow from the set, really follow 
from one single proposition, which is the conjunction of the several 
members of the set. In strict accuracy, two or more propositions as 
a mere collection do not have logical consequences jointly, though they 
do separately; it is the proposition which results when they are con- 
nected by ‘and’ which really has the implications commonly spoken 
of as being those of the set. If r must be true in virtue of the fact 
that p and q are true, then what r follows from is the proposition: 


“Both p and q”, or p.q.54 

And the same author further reminds us that “the joint force of several 
conditions may be vastly different from that of several conditions 
separately, and suggests a conception which might be called the ‘ fertility’ 
of a set of properties”.55 One should speak therefore, as Carnap does, 
in any system of “ein ganzes AS (als Konjunktion seiner Axiome) ”.56 

For these and similar cogent reasons it is preferable to describe a set 
of postulates as a code, and to mean thereby the conjunct of relevant 
code-ascriptives. In each code-ascriptive furthermore it is possible to 


52 Eaton [1], pp. 222-223. 


53 For a condensed but suggestive outline of these techniques consult 
the items inventoried in “ Henry M. Sheffer: A Bibliography ”, Structure, 
Method, and Meaning (New York: The Liberal Arts Press, Inc., 1951), 
pp. xv-xvi. Compare Lewis [2]. 


54 Langford, in Lewis and Langford, Symbolic Logic, pp. 336-337. 
55 Langford, in Lewis and Langford, Symbolic Logic, pp. 357-358. 
56 Carnap [1], p. 303. Here ‘AS’ abbreviates ‘Axiom System’. 
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separate the purely logical elements (such as quantifiers and connectives) 
from non-logical elements (such as specific predicates, relations, operations), 
and to symbolize the results as: In, Le...Lns. The non-logical elements 
moreover may conveniently be generalized (by particular quantification 
techniques) to remove from the process of code analysis what obstructions 
specific predicates or specific n-adic relations may offer, and to symbolize 
the results as: [Q] and [R.]. The conjunct of all logical elements in a 
code may then be considered as one comprehensive complex (L.), and 
when joined significantly with the pertinent generalized predicates and 
relations, constitutes what we may term a pre-code, such that it may have 


the original code in question as one of its possible instances. It will 
then be found that a pre-code, such as: 


[Q, Ra] . Lo QRa 


is admirably adapted for what further investigation of the properties of 
system structure methodological analysis requires. 


II. Tue Properties or Depuctive Systems 


What these remaining inquiries may be Werkmeister 57 suggests when 
he remarks in conventional terminology that in general the postulates 
must fulfill the following conditions: (1) they must be consistent with one 
another because every inconsistency in the premisses of a deductive system 
inevitably recurs in the deduced theorems and an inconsistent or contra- 
dictory system is inadmissible; (2) the postulates must be so chosen that 
the entire system of theorems can be derived from them and that they 
yield a complete rather than a partial set of logical principles; (3) the 
number of postulates should be held to an indispensable minimum because 
the smaller the number of postulates, the more compact is the exposition 
of the system as a whole. I presume that requirements (1) and (2) speak 
for themselves in a voice that is sufficiently clear at the moment. Item 
(3) may need further elaboration. I note that Reichenbach also agrees 
that “one of the aims of the axiomatic method is to reduce the axioms 
to a minimum set”.58 Woodger too endorses the claim. For he asserts 
that “the ideal is to choose a number of statements (as small as possi- 
ble) which will be consistent among themselves and will suffice for the 
derivation of all the remaining statements of the system ”59 Tarski 
moreover improves upon the exposition of this objective of system con- 
struction when he observes that “fundamentally, we strive to arrive at 
an axiom-system which does not contain a single superfluous statement. 
... An axiom system of this kind is called Independent (or a System of 
Mutually Independent Azioms)”8®®° And Langford is witness that “this 
term, ‘independent’, as applied to a set of propositions no one of which 


follows from the others, is in common use ”.61 
57 Werkmeister [2], p. 410. 
58 Reichenbach, p. 78. 
59 Woodger [1], p. 4. 
60 Tarski [2], p. 131. Italics inserted. 
61 Langford, in Lewis and Langford, Symbolic Logic, pp. 337-338. 
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The present task therefore is to investigate these three conventional 
conditions of a postulate set, or code, or pre-code: (1) Independence, 
(2) Completeness, (3) Consistency. In each case it will be advisable first 
to make precise the meaning and significance of each condition, and then 
to survey what means are available to test or to demonstrate that the 
condition is or is not acceptably satisfied for a given system structure. It 
may come as a surprise to note in the sequel that the problems now in 
hand are more complex than one may prima facie be inclined to suppose. 


1. INDEPENDENCB 


Weiss 62 tells us with a definitive clarity that will turn out to be decep- 
tively simple that to claim that a set of postulates is made up of inde- 
pendent assertions means that (1) there are no duplicates of a given 
postulate; (2) there are no postulates which are derivable from one or 
more of the other postulates. Cohen and Nagel echo this opinion when 
they observe that “a set of assumptions is independent if it is impossible 
to deduce any one of the axioms from the others”.63 I take this to 
mean that if m is the number of postulates (or better, code ascriptives, as 
suggested above), then no m-1 of them imply the mth. Helmer varies the 
focus of attention slightly and describes the condition in an alternative 
way. For he remarks that “an AS: A:, Ae...An, is called tndependent, 
if each of the axioms is undecidable with respect to the remainder ”.64 
Hence undecidability and underivability are reductively equivalent in end 
results. Helmer tries to throw independence into sharper relief by com- 
parison with the companion conditions of consistency and completeness. 
For he remarks that 


If A is the conjunction of the axioms, ‘consistent’ and ‘ definite’ 
[or ‘complete’] can be interpreted as properties of A because the 
splitting up into A:, Ae...An is irrelevant. ‘Independence’ on the 
contrary is a property of A:, A»... An; for if one splits A up into 
a different [but presumably equinumerous] conjunction of axioms— 
say Bi B: . . . B.—the question whether this system is independent is 
no longer the same.®5 


Helmer’s analysis is very precise and remarkably clear. 
Werkmeister ®6 proposes that the theoretical reason behind the required 


62 Weiss, p. 465. 

63 Cohen and Nagel, p. 143. 

64 Helmer, p. 5. 

65 Helmer, p. 5. 

66 Werkmeister [2], p. 410. And compare the remarks of Kattsoff, p. 72: 


If we have a set of m propositions and can deduce from r of them 
the other m-r propositions and also from s of them the other m-s 
propositions, we shall select, other considerations being equal, as our 
axiom set the r or the s propositions, according to whether r <8 or 
s <r. Clearly if sr we must use other criteria. If no other are 
available we select at random either set s or set r. This criterion 
for the selection of our axioms is a method applicable only if we 
have the entire system before us. This happens very infrequently. 
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condition of independence lies in the fact that in principle no statement 
should be accepted as a postulate if it can be derived from one or more 
of the other postulates. The reason is clear. For if it can be derived, 
the statement is a theorem and not a postulate. The very nature there- 
fore of a postulate requires that it be accepted as ‘underived’ and thus 
as independent of all the other postulates. And so far as the motivation 
for this requirement is concerned, Helmer 67 states in general that the 
postulate of independence is meant to be an economical principle. And 
in order to satisfy it in accordance with its meaning, one would first have 
to split the conjunction of the axioms into as many axioms as possible 
with as little individual content as possible, and then to demand inde- 
pendence from them. If then one takes the independence condition at its 
face value, one must recognize it as theoretically necessary and econom- 
ically advantageous. But on these terms it is altogether unsatisfactory to 
rest content with the fact that in any given system “no postulates [as in- 
tegral wholes en bloc and in toto] are derivable from one or more other 
postulates ”,68 nor with the fact that “it is impossible to deduce any one 
of the axioms [as an integral whole en bloc and in toto] from the others 69 
For it might quite well be the case on more profound analysis that one or 
other parts, at least, of a given axiom may be implied by one or more of 
the others. And if it is theoretically inelegant and economically dis- 
advantageous to carry along any excess baggage, it is equally inelegant 
and disadvantageous to portage some, even minimal, items of the same 
superfluous character. Correctly therefore, as Weiss reports, “Sheffer, for 
example, distinguishes between minimal and maximum independence; the 
former involving the implication of a large part, but not all of B; the 
latter requiring that no postulate imply any part of the other”.7 Thus 
far then the explicit meaning of the independence condition. 

With respect to the importance and function of the independence re- 
quirement we are reminded by Weiss?! that absence of independence 
does not invalidate the system, but simply denies that each postulate says 
something new. Independence is a stipulation of simplicity. It assures 
us that our set is truly basic, and enables us to distinguish a set of postu- 
lates from a set of theorems derivable from them and from each other. 
It would therefore be correct to equate absence of independence with a 
lack of structural elegance. It would however be erroneous to make such 
inelegance equivalent to invalidity. For as Weiss*? further remarks, if 
there are any dependent postulates, this does not in any way affect the 
system. It only means that we have unnecessarily multiplied our as- 
sumptions (or code-ascriptives). For we have provided n plus m prem- 


67 Helmer, p. 5. 
68 See note 62. 
69 See note 63. 
70 Weiss, p. 470. 
71 Weiss, p. 466. 
72 Weiss, p. 465. 
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isses where there were only n assertions. And this indulgent attitude of 
theorists on the subject finds an exact parallel in the remarks of those 
who have endeavored to construct specimen systems. Lewis for example 
observes in a casual manner with respect to a proposed postulate set that 
“in the form given, they [the postulates] are not independent, but they 
may easily be made so by certain alterations in the form of statement ’’.73 
It would therefore seem that the independence condition, for all practical 
purposes, is a minor matter. And Helmer 74 endorses this attitude when 
he remarks that an axiom system does not satisfy a very strong condition 
if it is really independent. For independence can always be achieved in 
a trivial way by taking the logical product A as the only axiom without 
splitting it up into distinct components. And a single axiom may be con- 
ceded to represent an independent system. And although “one usually 
postulates independence for economical reasons ”’,75 the fact is, as Helmer 76 
continues, that occasionally independence investigations are undertaken 
for other purposes than economy. The most famous instance is that of 
the axiom of parallels whose independence of the remaining geometrical 
axioms caused the introduction of the so-called non-Euclidean geometries. 
It is apparent therefore that when one really understands what independ- 
ence means, it does not really mean very much from a logical point of view. 

Paradoxically moreover it may very well happen that a superior syste- 
matic economy and simplicity may best be achieved by a deliberate 
transgression of the condition of independence. Cooley for example 
concedes that, as a general rule, a system is constructed with a minimum 
number of postulates, but also recommends that “for the purpose of 
illustrating formal proofs a larger set is preferable since the technical 
complications of working with an extremely small group are not par- 
ticularly instructive ”.77 And Werkmeister 78 actually admits that it may 


73 Lewis [1], p. 122. 
74 Helmer, p. 5. 
7 Helmer, p. 5. 


76 Helmer, p. 7. But all is not here as smooth as Helmer may lead 
one to suppose in terms of the illustration adduced. At the period of 
the introduction of non-Euclidean geometry, the so-called axioms of Euclid 
were guilty of logical flaws of serious consequence. But to-day, when the 
content of the Elements, considered as a periphery, has had its cores 
rigorously determined (Fowler, 1927), the non-Euclidean geometries have 
long ceased to be differentiated by different initia logica. Euclidean and 
non-Euclidean are attributes of metrics or distance functions, and not of 
geometries at all. Hence the illustration may possess historical interest. 
But it fails to score a logical point. 


77 Cooley, p. 176. 


78 Werkmeister [1], p. 246. But Cooley and Werkmeister can be mis- 
leading here. The search for a minimum core is also inspired by dialectic 
and aesthetic and utility ideals. For whoever stops short at less than 
the minimum, is embarrassed to explain just why the halt is called. One 
might as well call every theorem a postulate. Technical complication is 
no excuse. And importance in use does not make a theorem an axiom. 
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often effect a considerable simplification within a system if key theorems 
which require ‘round-about’ proofs, are included in the initial set of 
postulates. For so long as a proposition is an integral part of a system, 
it makes little difference in useful application whether that proposition 
is a theorem or a postulate. And how wide are the acceptable ranges 
of interests and motives, how flexible and adaptable the conventional 
standards in this matter Tarski reveals when he makes it clear that 


..It is not for theoretical reasons (or, at least, not only for theo- 
retical reasons) that we decide to select a certain system of primitive 
terms and axioms in preference to any of the other equipollent 
systems; other factors play a role here,—practical, didactical, even 
aesthetic ones. Sometimes it is a question of choosing the simplest 
possible primitive terms and axioms; then again it may be desirable 
to get along with as few of them as possible, or we may prefer such 
primitive terms and axioms as would enable us, in the simplest possible 
way, to define those terms and to prove those statements of a given 
theory in which we are especially interested.7® 


It would therefore appear that the independence condition in no way 
effectively restricts the interests of the system-maker. On the contrary, it 
would seem that interests and preferences determine independence. If 
one regards code-simplicity as paramount among his methodological inter- 
ests, then independence will appear attractive. If not, then elegance of 
a sort may be absent together with the lack of independence, but a 
different and desirable ‘simplicity’ will remain in other areas of the total 
system. Helmer 8° however here wisely warns us that one of the essen- 
tially unsolved problems in this matter is how to characterize formally 
the ‘simplicity’ of an axiom-system. The problem is to decide which 
one of many possible axiomatic formulations of a system is the ‘simplest’ 
one. Attempts to approach the solution are usually undertaken in two 
directions: (1) either one refers to the relative number of axioms, or (2) 
to the number of undefined concepts in the respective formulations. But 
neither of these criteria is decisive. For the character of the concepts 
and of the axioms is at least as relevant (if not more so), than a mere 
computation of their sum. Simplicity is indeed ambiguous (logical? 
psychological?), but in no case is it automatically synonymous with the 
relation ‘numerically less-than ’. 

If however one assumes that actual circumstances of system construc- 
tion render it advisable to require independence, what specific means are 
available to test for the fulfillment of that condition? Weiss first in- 
structs us that “duplicates can be discovered at sight and offer no diffi- 
culties”’.81 The same author however notes that “the elimination of 
derivable propositions is a much more difficult task ”.82 The only and 


79 Tarski [2], p. 131. 
80 Helmer, p. 10. 
81 Weiss, p. 466. 
82 Weiss, p. 466. 
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apparently indispensable method that Weiss 83 suggests is as follows: in 
order to discover whether one proposition is dependent on another, 
it is necessary to deny each postulate in turn, add the produced 
negative to the previous set, and then determine whether or not the 
system remains consistent. Proof of independence thus depends on proof 
of consistency. And it is of paramount significance that an independence 
proof depends on consistency. The same relevance of consistency to 
independence appears in Tarski’s general formulation of the independence 
proof by ‘interpretation’. For he says that 


..the method of proof [of mutual independence] by interpretation 
can be described as follows. It is a question of showing that some 
sentence A is not a consequence of a certain system S of axioms or 
other statements of a given deductive theory. For this purpose, we 
consider an arbitrary deductive theory T of which we assume that 
it is consistent....We then try to find within this theory an inter- 
pretation of the system S of such a kind that not the sentence A 
itself but its negation becomes a theorem (or possibly an axiom) of 
the theory T. If we are successful in doing so...the very fact of 
the existence of an interpretation of S for which A is not valid is a 
proof that this sentence cannot be derived from the system S. More 
strictly speaking, it is a proof of the conditional sentence: ‘if the 
theory T is consistent, then the sentence A cannot be derived from 
the statements of the system S’...In order to arrive in the above way 
at an exhaustive proof of the independence of a given axiom system, 
the method described here has to be applied as many times as there 
are axioms in the system in question; each of the axioms in turn is 
taken as the sentence A, while S consists of the remaining axioms of 
the system.84 


How difficult it may be in actual practice to be assured (1) that some 
system T is itself consistent, and (2) that some consistent system T does 
actually and accurately allow for the requisite interpretation of S, may 
easily be imagined and will appear abundantly in the sequel. If further- 
more the sum of axioms (or code-ascriptives) is small, rigorous independ- 
ence loses considerable interest despite the fact that in such cases proof 
by interpretation in a presumably consistent T remains possible and rela- 
tively simple in execution. But if the sum of axioms (or code-ascriptives) 
happens to be cumbersomely large in the initial stages of system con- 
struction, then as real interest in achieving genuine independence in- 
creases, this method of proof by interpretation becomes increasingly 
complex and impossibly (?) difficult. Hence the more important the 
independence requirement becomes, the more complicated is the procedure 
at hand to test its presence. It would therefore seem that the more 


83 Weiss, p. 466. And compare Huntington [2], p. 296: 


The ten postulates of the first set are independent; that is, no one 
of them can be deduced from the other nine. To show this, we ex- 
hibit, in the case of each postulate, a system...which satisfies all 
the other postulates, but not the one in question. This postulate, 
then, cannot be a consequence of the others; for if it were, every 
system which had the other properties would have this property also, 
which is not the case. 


84 Tarski [2], pp. 195-196. 
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one needs independence, the less are the chances that it will be achieved 
conveniently. 

Carnap summarizes well a more precise delineation of independence and 
prescribes in brief compass the stringent conditions which must be ful- 
filled. If we allow f to abbreviate the basic functional relations of the 
system and g to denote their problematic consequences, then 


An axiom-system fulfills the independence requirement [Unabhan- 
gigkeitsforderung] if each axiom of the system is independent of the 
conjunct of the remaining axioms. This requirement can be rendered 
more precise in two different directions: (1) f and g are called ‘ irre- 
dundant’ [tnhaltsfremd] if they have no common, non-tautological 
consequences; f fulfills the irredundancy requirement [Forderung der 
Inhaltsfremdheit] if each axiom is irredundant with respect to the 
conjunct of the remainder of the axioms; this is equivalent to the 
condition that any two axioms are respectively irredundant [inhalts- 
fremd]; (2) f and g are termed ‘perfectly independent’ [vollstandig 
unabhdngig] of each other if fg, fg, fg, fg are fulfilled; f fulfills the 
requirement of perfect independence [Forderung der vollstandigen 
Unabhangigkeit] (Moore), if any conjunct of axioms of f is com- 
patible with the denial of the conjunct of the remaining axioms.85 


But it remains true nevertheless that one is still reduced ultimately to 
some sort of ‘interpretational’ considerations to test for independence. 
And this too is how Weiss sees it. For he describes “the construction 
of a model, in which one endeavors to show that only some of the postu- 
lates are exemplified. Postulates are independent if in the exemplification 
of each the others are not to be found”.8@ And Young §7 regards this 
resource as the universal procedure in such cases. For he notes in general 
that an independence proof is constructed in the following way. If we 
are given a set of assumptions of any kind: 1, 2, 3...N, then to prove 
that assumption k is independent of all of the others, one must find a 
concrete representation for which all of the assumptions except k are 
satisfied and for which k is not true. To exhibit such a concrete inter- 
pretation constitutes an independence proof of k. There is therefore 
an impressive unanimity in the literature concerning the means at hand 
to test for independence. Both the essential character and a funda- 
mental weakness of this general methodology of ‘representation’ or 
‘interpretation’ are diagnosed by Langford, who notes that: 


85 Carnap [1], p. 304. For the parenthesized reference to Moore, see 

. H. Moore, Introduction to a Form of General Analysis (New Haven: 
Yale University Press, 1910), p. 82. For a neat summary and able justi- 
fication of Moore’s proposals see Huntington [6], p. 277. 


86 Weiss, p. 467. And compare Huntington [4], p. 169: 


The examples just cited show that in this case the postulates are 
independent; for, if postulate (a), for example, were a consequence 
of the other seven postulates, then every system which satisfied the 
other seven would also satisfy (a); but this is not the case, as is shown 
by the example cited; therefore postulate (a) is not a consequence 
of the other seven postulates. Similarly, each one of the eight 
postulates is shown to be independent of the rest. 


87 J. W. Young, Fundamental Concepts of Algebra and Geometry, p. 47. 
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..the Interpretational method...is dependent upon the fact that 
we can often observe with more certainty that certain propositions 
are true and others false than we can that a given function is not 
implied by others. But the situation is, of course, entirely relative; 
it might happen in a particular case that we could see more obviously 
how a function did not follow from certain others than we could see 
that corresponding propositions were true and false respectively. 
Moreover this method gives us merely a sufficient condition of in- 
dependence, not a necessary one; if interpretations of an appropriate 
sort exist, then the functions of the set are independent. But if none 
do, it does not follow that they are not independent. We might 
quite well have a function that was not deducible from certain others, 
and yet no interpretation which would make it false and the others 
true. It may indeed be the case that for any independent set of 
functions there exist in point of fact appropriate es 


showing it to be so, but that is hardly a matter open to logical 
demonstration.88 


The condition of independence is thus, so far as regards a formal test and 
proof, in a very dependent condition indeed. 


2. COMPLETENESS 


How next fares the condition of completeness? Eaton describes the 
significance of this property when he asserts that “a postulate set is 
complete if it covers all the formal or structural properties of any set 
of entities in terms of which it can be interpreted ”.89 The reader will 
notice immediately that this problem once again involves in this present 
formulation a reference to interpretational procedures. Werkmeister how- 
ever avoids explicit allusion to interpretations when he characterizes as 
complete a postulate set such that “all theorems necessary for the solution 
of problems which fall within the legitimate range of the system must 
be derivable from the postulates in question ”.9° And Langford 91 makes 
more precise the legitimate range of the system when he prescribes that 
a set is complete if and only if it determines the truth-value of every 
function that can be constructed on its base. Whenever such a set is 
achieved, one of every pair of mutually contradictory functions is implied, 
and the other is necessarily incompatible with the set. In the realm of 
pure theory such formulations may indeed be flawless. For if the pre- 
scriptions therein contained are executed to the letter, there is no doubt 
concerning the relevance and validity of the conclusions to be thus ob- 
tained. But may one not suggest the practical difficulties involved in 
acquiring a certified formal assurance that one has taken into account all 
the problems and all—literally all in the sense of each and every one— 
the pairs of contradictory functions, pertinent to the base and the range 
of the system? If the method of proof proposed is indeed theoretically 
neat, accurate, and adequate, the prerequisites for its employment are 
obviously difficult to fulfill. Helmer relies upon the same general pro- 


88 Langford, in Lewis and Langford, Symbolic Logic, p. 346. 
89 Eaton [2], p. 474. 

90 Werkmeister [1], p. 245. 

91 Langford, in Lewis and Langford, Symbolic Logic, p. 351. 
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cedures but restricts somewhat the routine field for their application. 


He thus improves the conventional situation. For he remarks significantly 
that 


If one is setting up an AS [axiom-system] one generally only 
reconstructs an already existing theory [with known finite conse- 
quences]. Then, apart from the independence proof of the system, 
another task arises akin to but not identical with it, namely to show 
that the theory founded upon the chosen axioms is complete tn the 
sense of really agreeing with the theory whose reconstruction was 
intended, i.e., that it actually contains every concept and statement 
required. This can be demonstrated firstly by showing that all con- 
cepts of the theory in question can be constituted from the chosen 
undefined concepts of the AS by means of formal definitions, and 
secondly that all statements of the theory are deducible from the 
axioms by means of formal logical inference.92 


The alternatives thus are clear. Any completely general and formalized 
method of testing for completeness runs into the practical difficulties, 
related to the determination of a universal range and a sum of all possible 
relevant problems. If on the contrary one attempts to render such a 
method of proof practically feasible, one pays for this success by a con- 
sequent loss of formal generality. Langford, as I read him, is more 
interested in the first alternative.°®3 Helmer prefers to focus attention 
on the second alternative.®4 Weiss however approaches the problem 
somewhat independently and with a comprehensive survey of the com- 
plete and complicated situation. For he tells us that 


Completeness has three forms: Perfect, absolute, and relative. Per- 
fect completeness is the ideal of knowledge, and of the universal 
system. It means that the set embraces every possible proposition ... 
this cannot be attained. Absolute completeness constitutes a set in 
which every possible proposition in terms of the given base is possible. 
One of every pair of contradictory propositions in terms of the base 
is implied by or expressed by the postulates. It can be verified only 
in a finite system where every alternate can be written down and 
checked off. Relative completeness defines a set. It is a condition 
of contentment. No deductions are granted to exist in the system 
unless they are contained in the postulates, and all relevancy or mean- 
ing is denied to any theorem not deducible from the postulates. It 
really ts no condition at all, for it merely says that the postulates are 
adequate to the theorems which follow from them, and this must be 
true of any set of postulates. It achieves prominence only because 
we frequently know what we wish to demonstrate and know that a 
given set of postulates are [sic/] inadequate for such a demonstration.95 


Here, I take it, the nub of the matter is successfully approached. If the 
system-maker is equipped beforehand with all the theorems of which his 
system must be capable in order to be of genuine service, then complete- 
ness becomes a paramount desideratum for the enterprise, its proof crucial 
but feasible, and its achievement a decisive determinant of the scientific 


82 Helmer, p. 7. Italics inserted. 
93 See note 91. 
94See note 92. 


95 Weiss, p. 468. Italics inserted. 
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value of the system. If however the system-maker does not know before- 
hand all the possible theorems and problems of which the terms of his 
base may be capable, then completeness, although still desirable, becomes 
immeasurably distant. But here Langford %¢ interrupts to warn that com- 
pleteness in a set of properties may not always be a desideratum. For 
in many cases it may be just the point of the set to constitute a generic 
rather than a specific definition. To insist resolutely on completeness in 
every case would be comparable to the demand that a geometer be pro- 
hibited from demonstrating properties ‘of triangles in general (such, for 
instance, as that the sum of the interior angles of a triangle is 180°), and 
be confined to proofs for triangles of some absolutely specific kind. 

If we suppose however that for some given set of axioms one does in 
fact require completeness as a property of the system, how are we to 
determine what axioms are both necessary and sufficient for the con- 
struction of the desired system? If one poses this question to Kattsoff,97 
the answer will be that this must involve the possibility of deriving or 
showing it impossible to derive any given meaningful theorem from the 
axioms. But in order to effect this, one must decide the Entscheidungs- 
problem. This classic problem is to demonstrate in any calculus the 
derivability or non-derivability of any given theorem from its axioms. 
Thus it is clear that the question of completeness is dependent upon the 
Entscheidungsproblem. The solution of the latter question will auto- 
matically provide the answer to the first question. The reply then is 
indeed one of indefinite postponement, due to the complexity of an 
involute problem-regress. How long the interval of suspension may be, 
and what sort of delicate difficulty is here involved, the reader may discern 
in a brief glance at specimens in the literature.98 But some success has 
been already achieved and Kattsoff 99 calls attention to the fact that an 
attempted solution of the question of completeness for certain axiom sets 
—in particular the sets of Huntington and Kline on ‘ betweenness ’—was 
given by Langford, “Analytic Completeness of Postulate Sets”, Pro- 
ceedings of the London Mathematical Society (1926). The method which 
Langford employs is exhaustion of all element combinations and then a 
proof that they are all either derivable from or incompatible with the 
axioms. Whenever comparable conditions exist therefore similar results 
may be achieved. But such optimum conditions are only rarely dupli- 
cated. The procedure is thus of high theoretical interest but not 
applicable with universal ease. 

And in this connection it may be highly instructive to watch Tarski at 
work on the construction of a model completeness-proof. Given 
‘System A’,100 Tarski suggests that we 


96 Langford, in Lewis and Langford, Symbolic Logic, p. 400. 
87 Kattsoff, pp. 72-73. 


98 See inter alia Church [2], Tarski [3], Quine [3], and if available 
Kurt Gédel, On Undecidable Propositions of Formal Mathematical Systems 
(Princeton, 1934). Mimeographed. 


99 Kattsoff, p. 73. 
100 Tarski [2], pp. 155-156, 168. 
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...Let “I” denote the set of all integers, and “R” the set of all 
rational numbers. We shall now give two interpretations of System A 
within arithmetic....All axioms of System A retain their validity in 
both interpretations; the sentence 

for every number x there exists a number y such that x=y+yy, 
however, is fulfilled only in the case of the second interpretation, while 
in the case of the first interpretation its negation holds: 

not for every number x is there a number y such that x=y-+y. 
On the assumption of the consistency of arithmetic we conclude from 
the first interpretation that the sentence in question cannot be proved 
on the basis of System A, and from the second interpretation we 
conclude that it also cannot be disproved. We have thus shown that 
there exist two contradictory sentences, formulated exclusively in 
logical terms and in primitive terms of the mathematical theory which 
we have been considering, with the property that neither of them can 
be derived from the axioms of the theory. Consequently we have: 

The mathematical theory based on System A is incomplete.101 


Several respectful comments are however in order here: (1) the proof 
above is really a proof of incompleteness rather than a positive demon- 
stration of completeness, which I take to be a problem of distinctly higher 
order; (2) the proof does well what it is specifically designed to do, but 
this is really to praise its perfection as a pedagogical paradigm, not to 
exalt its relevance as a model for practical constructive issues; (3) it 
appears that System A was designed to deliver this result precisely, and 
so is unable to represent accurately the genuine predicament of the 
system-maker or of his critics; (4) the proof does show that under optimum 
and controlled conditions the task in hand can successfully be accomplished. 

And it may be of interest to record at this point certain areas where 
this task has actually been attempted. Reichenbach 192 reports that the 
simple calculus of functions is complete. Every tautology belonging to 
it is derivable from the axioms. The higher calculus however is incom- 
plete. For it is not possible to provide a set of axioms from which all 
tautologies are deducible. It is the case that some formulae cannot be 
derived within the system, although they can be tested and proved true 
by other means, by the use in particular of metalinguistic considerations. 
If one tries to remedy the situation by incorporating these formulae as 
additional axioms, other underivable formulae make their appearance, and 
so on. For all useful purposes these underivable formulae can be neglected 
because they do not possess a practical importance. But the indisputable 
fact that there is an intrinsic limitation to the method of derivation is of 
incalculable importance within the methodological analysis of logic. And 
Tarski likewise testifies from the realm of more familiar mathematics that 


....it turns out that arithmetic and advanced geometry are incom- 
plete. For it has been possible to set up problems of a purely arith- 
metical or geometrical character that can be neither positively nor 
negatively decided within these disciplines. It might be supposed 
that this fact is merely an outcome of the imperfection of the axiom 
systems and methods of proof at our disposal up to date, and that a 
suitable modification (for instance, an extension of the axiom system) 


101 Tarski [2], pp. 206-207. 
102 Reichenbach, pp. 234-235. 
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may in the future yield complete systems. Deeper investigations 
however have shown this conjecture to be erroneous. Never will it 
be possible to build up a consistent and complete deductive theory 


containing as its theorems all true sentences of arithmetic or of 
advanced geometry.103 


What these ‘deeper investigations’ are and how these conclusions have 
been ‘shown’ are topics which require for their comprehension more than 
a modest competence.!°# But no honest mind can fail to be impressed by 
the significance of the situation. It would in conclusion appear that the 
condition of completeness is in a very incomplete condition indeed. 


3. CONSISTENCY 


It has so far been disclosed from an analysis of the literature (1) that 
the condition of independence is in a very dependent condition, and (2) 
that the condition of completeness is in a very incomplete condition. 


Weiss prepares us, as he sees it, for the final survey concerning the con- 
dition of consistency: 


The postulates of any system are accordingly independent or de- 
pendent, consistent or inconsistent, complete or incomplete. As any 
ohe proposition is independent, and as the system is complete as far 
as it goes, we are left ultimately with the dichotomy of consistent 
and inconsistent postulates. Independence and completeness were 
necessary only to assure us that we had distinct postulates embracing 
the entire field. Independence is not necessary but desirable—it is 
an aesthetic criterion; completeness is necessary but unavoidable—it 
is a tautological criterion. The irreducible necessary condition for 
all systems, by which they can be significantly tested, is therefore that 


the postulates be compatible; everything else is, strictly speaking, 
irrelevant.105 


This view of the matter is vigorous and demands serious consideration. 
Kattsoff too is confident that “we must be sure that our axioms are 
consistent with one another, else we could prove anything whatever; 
therefore a consistency proof is essential ”.106 It thus appears that this 
section concerns the crux of the matter in deductive methodology. It is 
singularly important then to capture clearly the precise meaning of 
consistency. 

Langford explains that “a set of propositions may be said to be con- 
sistent, or the members of the set to be compossible, if and only if the 
set does not imply a contradiction ”.107 Tarski too strives to delineate 


103 Tarski [2], p. 137. 


104 But see J. B. Rosser, “An Informal Exposition of Proofs of Gédel’s 
Theorems and Church’s Theorem”, Journal of Symbolic Logic 4 (1939) 
53-60. Also Ladriére [1]. 


105 Weiss, p. 471. And compare the similar seriousness and urgency of 
J. Wesley Young, Lectures on Fundamental Concepts of Algebra and 
Geometry (New York: The Macmillan Company, 1911), p. 46: “The first 
and most important property is consistency. It is always required. No 
mathematical science is possible without a consistent set of fundamental 
assumptions ”. 


106 Kattsoff, pp. 151-152. 
107 Langford, in Lewis and Langford, Symbolic Logic, p. 338. 
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the requirements of consistency in a precise manner. For he observes 
that “if a sentence is derivable from certain statements, it is impossible 
to derive the negation of this sentence from the same statements. This is 
what is called the theorem of consistency ”.198 Elsewhere Tarski makes 
the definition sharper by correlating consistency with completeness thus: 
“a deductive theory is consistent if no sentence can be both proved and 
disproved in it; a theory is complete on the other hand if every sentence 
formulated in the terms of this theory can be proved or disproved in it ”.109 


And again the same author connects both these properties in an optimistic 
and definitive way: 


...the consistency and the completeness of the axiom system of a 
deductive theory now give us a guarantee that every problem [of 
relevant kind] ...can actually be decided within the theory, and more- 
over decided in one way only; the consistency excludes the possibility 
that any problem may be decided in two ways, that is, both affirma- 
tively and negatively, and the completeness assures us that it can be 


decided in at least one way.110 

There are here displayed both a firm control and a sure mastery of the 
theoretical situation. But this confidence is considerably weakened when 
we hear that “there are only a few deductive theories known of which 
it has been possible to show that they are consistent and complete. They 
are, as a rule, elementary theories of a simple logical structure and a 
modest stock of concepts”.111 But infrequent proof of consistency is a 
matter distinct from its meaning. And it is the precise meaning of the 
requirement that is our present concern. Lewis puts it this way: 


...An assemblage or set of propositions may be such that all of them 
can be true at once. They are mutually compatible, compossible, 
consistent... we mean by consistency something different from “ con- 
currently-true-in-fact ”. Any set of mutually consistent propositions 
may be said to define a “ possible situation” or “case” or “state of 
affairs”. And a proposition may be “true” of more than one such 
possible situation—may belong to more than one set. Whoever under- 
stands “ possible situation” thereby understands “ consistent proposi- 
tions”, and vice versa. And whoever understands “impossible situ- 
ation” understands also “inconsistent propositions ”.112 


Lewis’ presentation of the case is comprehensible and clear, even if less 
formalized than desirable and slightly more inclined toward interpretational 
verifiability than would perhaps be expected. At all events, I take it, the 
meaning of the consistency condition is clear. 

But before further progress one must halt temporarily to heed the 
solemn warning of Lamprecht that “consistency between propositions... 


108 Reichenbach, p. 168. 
109 Tarski [2], p. 135. Italics inserted. 
110 Tarski [2], p. 136. 


111 Tarski [2], pp. 136-137. The instances are: (1) the elementary sen- 
tential calculus, and (2) elementary geometry. 


112 Lewis [1], p. 333. 
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is incapable of definition in the terms of material implication”.13 And 
this perplexing situation rouses Emch to protest that 


...lf, according to the ordinary procedure in postulational technique, 
the members of a postulate set are required to be both consistent and 
independent of each other, then at least it should be the case that 
their consistency is not inconsistent with their independence. The 
significance of this statement lies in the fact that it determines the 
meaning which is to be attached to consistency and independence... 
if consistency and independence are defined in terms of material 
implication, q’s independence of p is inconsistent with the consistency 
of p and q, which is materially equivalent to saying that no proposition 
can be at once consistent with and independent of another.114 
It was previously remarked that Tarski’s correlation of consistency with 
completeness contributed largely to an elucidation of the full meaning of 
consistency.115 It now appears that a corresponding correlation of con- 
sistency with independence succeeds in rendering hopelessly ambiguous 
the genuine import of the consistency requirement. And it may just be 
that the very concept of material implication itself lies at the root of the 
trouble. Kattsoff seems to think so. For he boldly proposes that 


...we must reject material implication; since any true proposition 
can be derived from any proposition, it would follow that a proposi- 
tion such as 2+ 2=—4, can be deduced from any set of axioms, even 
such as are outside its universe of discouse.... Hence material implica- 
tion which connects propositions in different universes of discourse, is 
not to be considered with respect to these problems.116 


The point which Kattsoff makes is subtle and serious. There is here a 
perplexing problem in system structure. And it may well also be that 
Kattsoff is both justified and satisfied by his spectacular ad hoc decision 
(1) to retain without qualification the technique of propositional postulate 
sets, and (2) at the same time to abandon within this area the logical 
laws of material implication. This is indeed one solution to the dilemma. 
But it lacks vigor and elegance and seems to circumvent the real core 
of the issue. Is not this logical impasse in system structure but one 
more irresistible reason to accept and exploit Sheffer’s extension of ascrip- 
tival methods in pre-assertional logic to the formal structure of axiom 
systems? 

Thus far an attempt has been made to outline the meaning of consistency 
and to relate it to both completeness and independence. It now remains 
to survey the literature and to see what possibilities there may be for 


113 Sterling P. Lamprecht, “Introduction” to Lewis and Langford, 
Symbolic Logic, p. x. 


114 Arnold F. Emch, “Consistency and Independence in Postulational 
Technique ”, Philosophy of Science 3 (1936) 185-196, pp. 189-190. Emch 
is compact here. The point is that from the material implication table, 
either p> q is true or p> q is true. Hence never is simultaneously 
Pp > q false (independence) and p D q false (consistency). But material 
implication can only be verified or falsified for propositional individuals 
after the epithets true or false have been distributed. 


115 See note 110. 


116 Kattsoff, p. 87. 
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ascertaining the consistency of a postulate set (or preferably the consis- 
tency of predicates and relations in any conjunct of code-ascriptives). 
The outlook is initially sombre. For Cooley counsels us that “as it happens, 
the determination of consistency and completeness in a given system 
(other than one of a trivial sort) is quite difficult”.117 Even for so 
familiar and accepted a discipline as arithmetic Tarski warns us that 
“with the means at our disposal...it would be a hopeless undertaking 
to sketch the proof of the consistency or even to acquaint the reader 
with its fundamental idea; this would require a much deeper knowledge 
of logic”.118 But if we were to be presented with such a proof, Reichen- 
bach limns its likely anatomy. For we are to 


. prove that, given certain axioms, it is impossible to reach, by 
deriy ations, a ‘ position’ in which both a formula ‘ q’ and its negation 
‘-q’ appear among the derived formulas. We require that this proof 
be given by the use of formal criteria alone....The criterion to be 
looked for must consist in a property of the initial formulas, which is 
transferred to every derived formula, in the same way as in a chess 
game the property of being on a white field is transferred in every 
move of a bishop that has this property.119 


This then is what a formal proof would require. And Werkmeister indi- 
cates how one may know that such a proof has been provided and has 
done its work. For we are advised that “a set of postulates has been 
proved to be consistent, if proof has been furnished that the deduction 
of contradictory theorems is impossible”.120 But the same author is 
careful to note that “the proof in question is an ‘impossibility proof’ 
..and guard against the logical pitfalls of proofs of this type ”.121 
Werkmeister’s restrained caution becomes frank discontent and dissatis- 
faction with Weiss. For he summarizes the situation as follows: 


...the demonstration of... consistency ...is never really satisfactorily 
shown. We must either show that there is at least one instance 
which embraces all the postulates and is itself non self-contradictory, 
which amounts to the internal consistency of an instance, or prove 
that it is impossible to deduce from any one or more postulates the 
two theorems a and -a....A demonstration that all possible conse- 
quences are consistent, therefore, is necessary in order to demonstrate 
that the set is made up of consistent postulates. But when is it 
possible to know that the deduction has been carried so far that the 
possibility of inconsistent consequences has been eliminated? 122 


There is merit in this complaint. For what seems to be missing in 
current analysis is some formal criterion, if such be possible, for a decisive 
determination that the ultimate limits have been reached and successfully 
encompassed. 


117 Cooley, p. 194. 

118 Tarski [2], p. 205. 

119 Reichenbach, p. 169. 

120 Werkmeister [1], p. 247. 
121 Werkmeister [1], p. 247. 
122 Weiss, pp. 467-468. 
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It will moreover be instructive to review the situation for the familiar 
branches of mathematics. Tarski123 remarks (not without deep melan- 
choly) that no one working in the sciences of arithmetic and advanced 
geometry doubts their consistency as systems. Yet it is indubitably clear 
from the latest and most competent methodological investigations that a 
strict proof of their interior consistency meets with the greatest difficul- 
ties of a fundamental nature. And Carnap reports with a heavy finality 
that “ Gédel has shown (1931) that it is not possible to construct a proof 
for the consistency of a calculus C containing arithmetic, within a meta- 
language possessing no other logical means (forms of expression and modes 
of deduction) than C”.124 As an escape from the stalemate, Cohen and 
Nagel 125 suggest that since many, though not all, mathematicians are 
convinced that mathematics can be developed in the terms of pure logic, 
the consistency of every branch of mathematics may be construed as 
dependent upon the consistency of the principles of formal logic. Ques- 
tions about the consistency of any branch of mathematics would then be 
reduced to the basic question whether logical principles themselves form 
a consistent system. Such reliance upon the prerogatives of a privileged 
logic also appears in the alternative proposal of Tarski126 who admits at 
the outset that arithmetic may indeed be constructed as a part of logic. 
But if one treats arithmetic as an independent deductive theory, erected 
on its own set of primitive terms and axioms, then it can be said to 
possess an interpretation within logic (provided the axiom of infinity be 
incorporated into logic). This would then mean that one may define 
within logic all such conceptions as satisfy all the axioms and hence also 
all the theorems of arithmetic. Since furthermore it is clear that geometry 
has an interpretation within arithmetic, it would also follow that geometry 
may likewise find an interpretation within a presumably self-consistent 
logic. 

The impression is however inescapable that the systematic situation is 
critical and desperate and that expert theoreticians do not boggle at un- 
disguised make-shifts that offer plausible possibilities for future success. 
Nor are the same procedures acceptable to all. Carnap}27 informs us 
that the formalists, such as Hilbert and Bernays, do not give an inter- 
pretation for the mathematical calculus and even seem to regard it as 
impossible to do so for the non-elementary parts of the calculus. And 
yet they consider it the paramount task of metamathematics to construct 
a consistency proof for the mathematical calculus. The twin problems of 
‘consistency-proof’ and ‘interpretation’ may be related in the following 
way: (1) if a consistency-proof for the calculus can be given, then (2) a 
true interpretation and application of the calculus becomes possible. At 


123 Tarski [2], p. 137. 
124 Carnap [2], p. 50. 
125 Cohen and Nagel, p. 146, note 3. 
126 Tarski [2], p. 130. 
127 Carnap [2], p. 49. 
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present a consistency-proof has been provided only for a certain part of 
arithmetic. Werkmeister 128 reports that Hilbert distinguished precisely 
“metamathematical” and “mathematical” proofs. The invention of a 
consistency-proof for mathematics is a special task of metamathematics. 
To date, practical solutions have been successfully disclosed for selected 
problems. But a generalized solution in principle for all cases has not 
been found. Beltrami’s work merely shows that non-Euclidean geom- 
etries are consistent if the Euclidean form is. It does not exhibit that 
the Euclidean geometry is consistent.128°** Russell and Zermelo have 
consciously excluded from their constructions certain conditions which 
were known to generate contradictions of a specific type. But these 
restrictions give no evidence that a deductive system as such is free from 
all possible contradictions. Reputed successes in the field need careful 
appraisal. Helmer, for example, cautiously notes that in fact “ Hilbert 
has been able to show that his system of Euclidean geometry is con- 
sistent and definite tf the same is the case with respect to arithmetic ” 129 

Such conditional results, rendered unavoidable by reliance upon the as- 
sumed consistency of arithmetic, also characterize important areas of 
Gédel’s work. For, as Werkmeister reports: 


In Gédel’s procedure, ordinary arithmetic in its finite aspects, is 
accepted as a “model” for meta-mathematics. That is to say, an 
attempt is made to represent each expression of meta-mathematics in 
a strictly linear sequence of numbers. If each sign or symbol of meta- 
mathematics is uniquely represented by a specific number, then each 
meta-mathematical expression can be represented by a unique sequence 
of numbers; and if all expressions or “theorems” are arranged in a 
certain order, each expression as a whole can, in turn, be identified 
by a number; and lastly, the specific sequence of theorems in a proof 
can also be specified by numbers. It is then possible to represent the 
structural properties and the interrelations of theorems through prop- 
erties and relations of numbers. Any contradiction in the system of 
theorems will then appear as a contradiction in the number system, 
and the freedom from contradiction in the numerical expressions im- 


plies, in turn, a corresponding freedom from contradiction in the 
system of theorems.130 


128 Werkmeister [1], pp. 247-248. 


28°'* The work of Cayley (as very minor partner) and Klein (as very 
major partner) showed that the distinction between non-Euclidean and 
Euclidean resided in the choice of a distance function, and precisely not 
in a wilful variation of postulates. Their work resulted in the complete 
destruction of the notion, still widely current, that Euclidean and non- 
Euclidean geometries [sic !] are the outcome ‘of rival sets of postulates. 
Beltrami showed that the Euclidean metric on certain curved surfaces 
is isomorph with the non-Euclidean metric on the plane, and conversely 
that the non-Euclidean metric on certain curved surfaces is isomorph 
with the Euclidean metric on the plane. Hence so far as consistency 
goes, they stand or fall together. But note that such isomorphism can 
never hold over the whole surface and the whole plane. It is microscopic 
but not macroscopic. For Hilbert has shown that “singularities” always 
arise to hinder a perfect isomorphism. 


129 Helmer, pp. 4-5. Italics inserted. 
130 Werkmeister [1], pp. 251-252. 
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This intricate and ingenious Gédel procedure (an invention of real genius) 
rests frankly on the internal consistency of the number system. Lest the 
entire process be no more firm than a stack of cards, a special and inde- 
pendent proof of this system is indispensably required. This Gentzen 
undertook to contrive.131 But these latter developments in turn rest 
upon certain other assumptions that are not universally accepted, nor 
when accepted, uniformly interpreted. Quicksands appear to lie wherever 
one rescues himself by securing a newer foothold. 

These higher mathematical issues however, despite the routine familiarity 
and conventional assurance that characterize their applications, are pro- 
found and complex and understandably difficult. In more modest realms 
certain available techniques for consistency demonstrations have met with 
a measure of success in practice that merits exposition and comment. 
Kattsoff 132 invites us to suppose that we have a set of axioms which are 
finite in number and from which only a finite number of theorems can be 
deduced. We then derive the complete system. When all the theorems 
are thus present and accounted for, a cursory examination will immedi- 
ately disclose whether or not the system is consistent. In this way certain 
systems have been obtained that are known to be in fact consistent. 
Complete deduction therefore like complete induction permits no un- 
disclosed difficulties to mar the general conclusions. Both deliver equally 
complete, and equally trivial, success. More ambitious and more subtle 
devices, even if restricted in range of application, are proposed by Reichen- 
bach, who admits at the outset that 


...Wwe cannot give a general rule allowing us to construct a proof in 
all cases. We possess only some special rules which, if applicable, 
will prove the non-contradictory character of ‘p’ [abbreviating an 
axiom-set] . Let us collect these rules in a short summary. First, 
if ‘p’ contains only one-place functions it may be possible to prove 
by case analysis that at least for one choice of the truth characters 
the formula obtains a ‘7'’....A second means is given by the con- 
struction of the root formula; if the root formula is not contradictory, 
the original formula cannot be contradictory either. Thus the formula 


(x) (Ey) [f (x, y) D g (x, y)] 


which we cannot test by case analysis, cannot be contradictory because 
its root formula ‘ab’ is not contradictory. Third, we can some- 
times prove a non-contradictory character by showing that for one 
specific matrix the formula is true....The method of constructing a 
specific matrix which satisfies the formula is called the method of the 
construction of a model.133 


These developments are akin to those of Langford 134 who makes much 


131 Gerhard Gentzen, “Die Widerspruchsfreiheit der reinen Zahlen- 
theorie””, Mathematische Annalen 112 (1936) 117-165, and idem, “ Neue 
Fassung des Widerspruchsfreiheitsbeweises fiir die reine Zahlentheorie ”, 


Forschungen zur Logik und zur Grundlegung der exakten Wissenschaften 
(1938). 


132 Kattsoff, p. 384. 
133 Reichenbach, p. 176. 
134 Langford, in Lewis and Langford, Symbolic Logic, pp. 338-339. 
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of the fact that if several propositions are all true, then they are con- 
sistent with each other. For it sometimes happens that we can be quite 
sure that each proposition of a set is individually true even though we 
cannot be nearly so sure of the consistency of the set on other and inde- 
pendent grounds. But this suggestion sounds more simple than it really 
is. For there are unavoidable complications in ascertaining the diverse 
criteria of truth needed in alternative cases. And it is often a problem 
to demonstrate that what renders the several propositions individually 
true, is itself conveniently consistent. In these latter instances Langford 
notes in more formalized language that 


...if a set is not consistent, it will imply a function of the form: 
F-F, which cannot have a true value. And from the fact that a 
set of true propositions cannot imply a false consequence, it follows 
that an inconsistent set of functions cannot have a true interpretation; 
so that we may define a consistent set, alternatively, as one that 
might be interpreted truly. ... Here however, as in the case of proofs for 
independence, we cannot infer from the mere fact that a set does not 
have a true interpretation, that it is not consistent; truth is a sufficient 
condition of consistency, it is not a necessary one.135 


These remarks are well taken. 

And they bring us face to face with the conventional method of inter- 
pretational proofs of consistency. What such proofs are and how they 
are to be appraised critically Helmer136 neatly describes. He dis- 
tinguishes (1) a physical interpretation and (2) a logical or mathematical 
one. If the interpretation in question is a physical one, then like all 
empirical statements the system can have no more than a certain degree 
of probability. If the interpretation takes on logical or mathematical 
shape, then the problem is transferred to those areas and consistency 
remains conditional. Nevertheless conventional confidence in the strength 
of such proofs appears to be remain altogether undismayed. Reichenbach 
for example curtly asserts that “it is clear that, if a formula is shown to 
be empirically true in a certain interpretation, it cannot be contradic- 
tory ”.137 And Woodger confesses that lines of development in his treatise 
require “checking against the results of observation as a further test 
(empirical) of the consistency of the present axioms”.138 And Helmer 


135 Langford, in Lewis and Langford, Symbolic Logic, pp. 346-347. And 
compare Eaton [2], p. 474: “The consistency of the postulates is shown 
by the fact that there is some interpretation for which they are all true; 
if they were inconsistent with one another, there could be no such inter- 
pretation ”. 


136 Helmer, p. 4. And compare Huntington [5], p. 524: 


... the only systems about which such a judgment can be made with 
assured accuracy are the systems whose elements are purely numerical, 
that is to say, purely logical; in all other cases, our observations are 
only approximate, and in all such cases the conclusions reached by 
the application of geometric theory—even though the process of in- 
ference is perfectly rigorous—are of course no more accurate than the 
premises on which they are based. 


137 Reichenbach, p. 177. 
138 Woodger [1], p. 160. 
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himself coincides with the general trend when he concedes that “an AS 
is called satisfiable if there exists at least one interpretation. Satisfiabil- 
ity certainly implies consistency ””.139 Lewis too blandly asserts of his 
specimen system “that the postulates are consistent is proved by these 
interpretations ”.140 Young regretfully and hesitantly but nevertheless 
definitely repeats the general refrain. For with reference to inquiries 
concerning consistency of axiom sets Young replies that “the question is 
answered only by reference to a concrete representation of the abstract 
ideas involved, and it is such concrete representations that we wished to 
avoid [by constructing an abstract system]. At the present time how- 
ever no absolute test for consistency is known ”.141 To the same question 
Cohen and Nagel!42 report that mathematicians have found only one 
way of answering the question. The method consists in discovering a set 
of entities which embody the relations of our set of abstract azioms. If 
one can then be sure (1) that these entities are themselves free from 
contradiction and (2) in fact fully embody the axioms, then it is regarded 
as shown that the latter involve no inconsistencies. Kattsoff moreover 
testifies that “for the most part, even today, the advocates of a postu- 
lational technique assume without question the validity-of this method ”.143 
In fact Tarski undertakes to systematize the method in a fully formal 
manner. For he puts at our disposal “the following methodological law 
... which represents a consequence of the law of deduction: If the de- 
ductive theory S has an interpretation in the deductive theory 7 and the 
theory T is consistent, then the theory S is also consistent ”.144 The 
above “law of deduction” Tarski explains and formulates as follows: 
“Every theorem of a given deductive theory is satisfied by any model 
of the axiom system of this theory; and moreover, to every theorem 
there corresponds a general statement which can be formulated and proved 
within the framework of logic and which establishes the fact that the 
theorem in question is satisfied by any such model”.145 These are indeed 


139 Helmer, p. 4. 


140 Lewis [1], p. 122. And compare Huntington [1], p. 267: “To 
establish this theorem [that the postulates are consistent] we have simply 
to exhibit some assemblage in which all the postulates are satisfied ”. 


141 J, Wesley Young, Lectures on Fundamental Concepts of Algebra and 
Geometry (New York: The Macmillan Company, 1911), p. 144. 


142 Cohen and Nagel, p. 145. And compare Huntington [5], p. 527: 


It is important to notice, however, that the question whether any 
given system ... does actually possess the properties enumerated in 
the postulates, is not (except in the arithmetical case mentioned...) 
a question of pure mathematics, but rather a matter for observation 
and experiment. Thus, the abstract theory of geometry as such gives 
no information whatever about the nature of perceptual space, any 
more than it does about the facts of Economics or Botany; all that 
it tells us is that if any system ...wherever it may be found, is rightly 
judged to possess the properties mentioned in the postulates, then it 
will necessarily possess also the properties mentioned in the theorems. 


143 Kattsoff, p. 140. 
144 Tarski [2], pp. 211-212. 
145 Tarski [2], p. 127. 
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neat and precise expressions of methodological laws. But because of 
disturbing considerations which Tarski himself offers,146 it is clear that 
these highly generalized assertions are neither so simple nor so applicable 
as their present formulations may suggest. 

Such then is the current consistency situation. The diagnosis and report 
are not calculated to induce a state of contentment among analysts. 


Weiss in fact is openly perplexed and distraught. For he queries in 
deep amazement: 


..Is it possible that the only way we can determine a set is con- 
sistent is by seeing all the postulates actually exemplified in some 
object? If so, we must arbitrarily assume that the object is self- 
consistent, so that the proof of consistency must ultimately rest upon 
a dogma. As independence rests on consistency, there are therefore 
no satisfactory proofs as yet of either independence or consistency.147 

Kattsoff echoes these sentiments when he exclaims: “ if we accept the con- 
sistency of Reality, we are forced to argue in this fashion:—the Real is 
consistent, therefore that which can be attributed to the Real under 
similar circumstances must be consistent ”.148 Elsewhere Kattsoff amplifies 
the above remarks to read that “we use either concepts of other systems 
or entities of the physical world. In the first case it is assumed that the 
system used is itself consistent; and in the second case it is assumed that 
‘reality’ is consistent....In either case neither independence nor con- 
sistency is proved, but merely referred back to another system ”.149 In 
the context of these and other considerations it is difficult not to sympathize 
with Eaton’s challenging reflections that 


The proofs of independence, consistency, and completeness usually 
employed with sets of postulates are theoretically unsatisfactory; 
they involve an appeal to interpretations. Suppose that the system 
has no interpretations; how can the consistency, independence, and 
completeness of the postulates be shown? There should be some 
analytical way—purely in the realm of the abstract—without inter- 
pretation—of establishing these properties of a set of postulates. 
This is the important problem that awaits solution.150 


And, so far as can be seen from this vantage point, it still does. For a 
critical survey of current opinions reveals (1) that the condition of 
dependence is in a dependent condition, (2) that the condition of com- 


pleteness is in an incomplete condition, (3) that the condition of con- 
sistency is consistently conditional. 


III. Provocative PossisBitities or SYSTEMS-OF-SYSTEMS 


Cohen and Nagel tell us, what is obvious from the preceding survey, that 
“there is a plurality of systems, each of which may be explored in iso- 


146 Tarski [2], p. 128. 

147 Weiss, p. 468. 

148 Kattsoff, p. 400. 

149 Kattsoff, p. 383. 

150 Eaton [2], p. 474, note 2. 
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lation from the others”.151 And such isolated study is indeed one fruit- 


ful way of exploiting the methodological resources of the situation. But 
the same authors proceed to add by way of provocative suggestion that 
such a plurality of systems may, indeed, constitute a set of sub-systems 


of a single, comprehensive system ”’.152 Kindred thoughts entice Green- 
wood to remark that 


Once one has rendered precise the general features of a set of axioms, 
two possible further questions arise concerning them. The first is of a 
formal type and has reference to possible interrelations between axiom 
sets. The analysis of axiomatic systems for different realms of mathe- 
matics, and even for different sub-branches of geometry, discloses cer- 
tain inescapable identities of structure. These in turn suggest the 
possibility of the existence of some generalized abstract structure of 
which each such individual system would exhibit a particular aspect. 
At this abstract level it would even be possible to sketch the properties 
of this over-all system, without however asserting that it be final or 
absolute. And in the confident interim the question can be raised 
whether there does not exist a certain hierarchy of types of systems 
between this over-all structure and a particular axiom set.153 


The prospects here unfolded are adventurously captivating to the analytic 
mentality. And the enterprise becomes more absorbing still when one 
reflects seriously on Helmer’s casual remark that “the theory of AS’s is— 
like any theory—capable of being formalized and axiomatized itself ”.154 

But happily, just when the vision verges on the visionary, Weiss re- 


appears to lend a measure of sober balance to the project. For Weiss 
wisely warns that 


.it is impossible to have a system which could say everything. This 
is not a question of the human inability to delineate all possible cor- 
relators, but a condition imposed by the very idea of a system. A 
system is defined by its set of postulates; the postulates are units 
whose significance is a function of the elements as determined by 
specific unit correlators. By denying some of the logical properties 
of a given correlator, a contradictory correlator can be generated, 
which would determine the elements to have an opposite significance. 
Thus given a relation which is transitive, we can create one which is 
intransitive, and when one holds, the other does not. To use both of 
them is to work with two systems—not one. If a system uses a cor- 
relator which has application to all possibilities of entities, it is a 
system which then applies to anything, but would still not be a system 
which says everything. It would be a formal logic or mathematics, 
with the variables standing for any object at all. But there can be 
no universal system, including all possible kinds of assertions. For 
the very statement of the conditions of that system will exclude 
others, which entertain contingencies which it does not entertain. A 
philosophic investigation of the nature of systems cannot end there- 
fore in the discovery of an absolutely universal system. It must be 


151 Cohen and Nagel, pp. 140-141. 
152 Cohen and Nagel, pp. 140-141. 


153 Thomas Greenwood, “La méthode axiomatique en géométrie ”, 


Essais sur la pensée géométrique (Ottawa: Les éditions de l'Université 
d’Ottawa, 1943), p. 15. 


154 Helmer, p. 8. 
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content with the discovery of the conditions involved in all systems. 
The best that one can find is an abstract system, having many, but not 
all, formal systems as values; or a system-form which gave the struc- 
ture of all systems. But in neither case would we have a system which 
says everything about everything.155 


For no system (or convention paper) ever can. Thus far then the present 
critical survey of current opinions, concerning the nature and properties 
of deductive systems with special reference to their increasing importance 
in the methodology of the empirical sciences. 
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CoMMENT ON Dr. JosePpH CLARK’s PAPER 


The argument of the above paper can be stated as follows: deductive 
methodology in its present state of development has come to be an indis- 
pensable and useful tool in the formalization of the results of research 
and in the prediction of new results. While it has reached a certain per- 
fection of symbolism expressible in terms of code and pre-code, deductive 
methodology (viewed now as axiom-sets) has been unable to rid itself 
of the weakness endemic to its three properties of independence, complete- 
ness and consistency. The concluding portion of the paper asks if there 
is a formal system which would be the formalization of all formal systems. 

The first question that suggests itself for discussion is the merit of 
the dual process of generalization and reduction of postulates which Fr. 
Clark and many contemporaries propose. Does this not appear to be a 
type of logical elementarism that is indefensible? 

We can best answer this question if we recall that the unity of logic 
lies in the judgment expressed in subject-predicate form. A reduction of 
the type proposed by Fr. Clark is not a Cartesian reduction of the judg- 
ment to the concept—not a reduction in nature—but a logical formali- 
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zation of the elements of judgment in terms of symbols and operators. 
The unity of logic is still unbroken, and the merit of such a process is 
evident: with wider generality the mind achieves a more _ inclusive 
synthesis; one axiom-system can be equated to another; the second 
intentions of the mind can be handled with facility; and new combinations 
may be predictive of future discoveries. 

The second question which naturally occurs is to inquire whether the 
reduction proposed by Fr. Clark is absolute and definitive. Has modern 
development in logic arrived at such a degree of perfection that we now 
know both the general framework of deductive systems and, to some 
extent at least, the proper appointment of each logical part within the 
structure? 

There seem to be two correct answers to this question. It is true to 
say that we have perfected deductive methodology to such an extent that 
we can readily lay out its component parts and exhibit their operational 
functions as is done in Fr. Clark’s summary. The second answer, how- 
ever, is negative: we have not arrived at a definitive “ system-of-systems ” 
formalization of deductive methodology. The principal reason for this, 
I believe, is that we have only recently realized that deductive methodol- 
ogy is bivalent in its very nature. 

The first type of deductive methodology leads us to certainly true and 
provable conclusions. It is principally this type with which Aristotle was 
concerned and which he greatly perfected and enhanced, except for its 
symbolical formulation. The other type of deductive methodology yields 
true but merely probable (and consequently good, better and best) con- 
clusions. Let us call the first type scientific and the second, dialectical. 

A number of differences between these two types of methodology can 
be readily set up. First, dialectical methodology has, for its point of 
departure, principles which are merely dialectical; they are stipulated, 
postulated. These dialectical principles are true, but (a) they may be 
composed of merely logical intentions or logical or mathematical symbols; 
(b) they may be principles borrowed from one area of learning and suc- 
cessfully postulated as applying to another; (c) they may be principles 
which are only probable in their very makeup. The second difference 
of dialectical methodology lies in the fact that there is no one set of 
dialectical principles which are more certain than others; one set is simply 
better, more applicable and more integrative than another. Third, there 
is no unique mode of founding or of symbolizing a dialectical-deductive 
system, and there are countless factors which enter into making one 
symbolism better, more facile or more predictive than another. The 
fourth difference of a dialectical system lies in its three properties of 
independence, completeness and consistency. While some other property 
may still be disclosed, these three seem to indicate sufficiently that a 
dialectical system is measured by a coherence doctrine of truth. This 
truth-frame of reference, though it rests on the basic thought principles 
and thus on a correspondence doctrine of truth, may be viewed as being 
interior to mind and as following the inner imperialism of the mind itself; 
for the mind is the molder and measurer of its dialectical cohesion. Finally, 
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this implies that there are a countless number of ways of postulating and 
an even greater number of ways of symbolizing dialectical methodology. 
There would not seem to be a system-of-systems that might include all 
the future inventiveness of human genius. 

In conclusion, the proposals of Fr. Clark and this commentary fit 
admirably into a traditional pattern of logic and of the sciences, if a dis- 
tinction be made between logic as scientific (the classical logica docens) 
with a formal and a material aspect, and logic as dialectical (the classical 
logica utens) with a formal and a material aspect. Fr. Clark’s paper, 
then, has attempted to summarize current developments in formal dia- 
lectical logic. It is this branch of logic which is used to such success by 
contemporary “ dialectical science” and is, at least in its formal aspects, 
equivalent to symbolic or mathematical logic. 


Epwarp A. Mazrarz, C.PPS. 
St. Joseph’s College 
Collegeville, Ind. 





PHILosopHY oF Nature Division: GeorGe KLUBERTANZ, Chairman. 
The Interplay of Art and Nature in Physical Theory 


A widespread and periodically recurrent error in the development of hu- 
man thinking is the substitution of a logical scheme for a true explanation. 
We see this error in the philosophies of Pythagoras and Plato, Descartes 
and Hegel, and we find its contemporary prevalence to be the focus of a 
recent attack by Albert Einstein.t 

This error is unfortunate, not oxly because of the false consequences that 
flow from it, but also because it is a natural error, one into which man can 
easily fall. It is natural for man to associate things. We learn by associ- 
ating phenomena in preparation to unacrstanding. We think by associating 
concepts into judgments and systems. In the living process, we associate 
things naturally related and things to be related, and we associate with 
other men in the natural development of society. Since truth and vital 
subsistence are based upon association, this same association can give rise 
to error and misinterpretation. 

The case in question, the interplay of art—that is to say, the art of logic 
—and nature in physical theory, is but an application of the mind’s opera- 
tions of synthesis and analysis in the interpretation of nature. St. Thomas 
tells us that truth is to be found in the intellect synthesizing and analyzing 
(“componens et dividens”),? that is to say, in the intellect, insofar as it 
understands things and insofar as it passes judgments about those things 
understood. Explicit in this is a true or false understanding of the thing 


1 Einstein, Albert, “Autobiographical Notes,” Albert Einstein, Philosopher- 
Scientist; Library of Living Philosophers, Paul Arthur Schilpp, Editor, 
1949, Evanston, II. 


2 Summa Theologica, 1, 16, 1c. 
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known. Implicit in it is a correct or incorrect logical development in 


propositions and system. Thus, we know that we can have a true under- 
standing of some real entity, and yet pass false judgments about it. This 
we see, for example, in some of the Platonic developments of the true ex- 
planation of change in potency and act. We also know that we can have 
a false understanding of something, and yet build thereon a correct logical 
development, as, for example, the correct inference that scepticism is the 
logical result of pure empiricism. Since this not only can be the case, but 
frequently is the case, it behooves us to examine the elements involved and 
to apply these to the development of physical theory. 

A science, whether a theory, a philosophy, or one of the physical sciences, 
is an art. It is the product of human devising. It has a truth content, but 
as a science, it is not merely an aggregation of facts and concepts. It is an 
association of truths based upon the actual relationships of one entity to 
another, and so associated by the mind’s power to understand and to cor- 
relate. As we know, all things are, in various degrees, related to one an- 
other. Sometimes these relationships are evident, whereupon the mind dis- 
covers them. Sometimes they must be inferred, and may be inferred with 
certitude if the natures of things necessitate or guarantee the relationships. 
This may be by immediate inference or by deduction. Such inferences 
would be, for example, the necessity of a cause for an effect, or the neces- 
sity of an intelligent cause for a designed effect. However, it is to be noted 
that for certitude, we must have evidence, sufficient evidence to indicate 
to us something of the nature of what we are considering. 

From these basic principles, themselves founded on the fundamental 
axioms, we are able to build up a logical system of consequences and ex- 
tensions, inferred from the premises. If the premises are true and the logic 
sound, then the conclusions have the force of the premises. However, in 
this case, we are dealing with possibles, and not necessarily actualities. We 
are stating what should eventuate from a given set of premises. We are 
not stating what will happen. For example, we can advance the proposition 
that: “ The shedding of blood in a church will, by church law, necessitate 
the reconsecration of the church.” Then we may infer that if a man is 
murdered in the Notre Dame Cathedral, the Ordinary of Paris will have 
to reconsecrate the cathedral. However, that does not mean to say that 
such will happen. Even the soundest reasoning is no guarantee of the ac- 
tual truth of a given situation unless that situation exists. In other words, 
when we thus make inferences, we are in art, but not necessarily in nature. 
In the art of logic, we are in the realm of possibles, since the results are 
of our own ratiocination. In the science of nature, art notwithstanding, we 
must go further to be in the realm of truth. We must see to it that our 
conclusions agree with nature. 

Insofar as every science, properly to be a science, has this twofold aspect 
of art and nature, we can see the danger of putting undue emphasis upon 
one or the other of the aspects. If we put too much emphasis upon the 
scientific aspect—the adequation of our concepts of reality—we become no 
more than factualists. We consider only what we know, and we close off 
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from ourselves all speculative development and practical planning. We 
refuse ourselves the duty of making inferences and deductions. We may 
understand some facts, but we prevent ourselves from seeing, or trying to 
see, the reason for those facts, and we close off from ourselves any glimpse 
of the whole scheme. Similarly, in the practical order, we refuse ourselves 
the duty to plan ahead for contingencies, to foresee eventualities. On the 
other hand, if we put undue emphasis upon the logical aspect, the art de- 
velopment, we can identify logical correctness with truth, and because we 
can infer a possibility, we are in danger of affirming that possibility’s actu- 
ality. We are in danger of affirming that because we can conceive of an 
entity, that entity exists. That is why every science, to be a true science, 
must conform with reality. That is why every science, no matter how well 
constructed, must be supported by evidence. 

If a great deal of evidence is at hand, the art element will be compara- 
tively slight, since conclusions will be forced upon us, and not of our own 
making. On the other hand, if there be a small amount of evidence, then 
the art element will be predominant, since we shall have to erect any num- 
ber of possible explanations—the results of logical inferences—and confirm 
these with evidence. Here, most particularly, we must beware the danger 
of asserting that because a conclusion correctly flows from the premises, 
the answer is the true answer. If there is a slight amount of evidence, the 
premises stand a good chance of being false. 

In the sciences of the Renaissance, and particularly in the science of 
Galileo and his successors, the natural trend has been to concentrate upon 
the particular and contingent precisely as the particular and contingent. 
Now, in philosophy, we analyze the particular and contingent with a view, 
through intellectual insight and penetration, to discover the necessary, 
thereby to discover the essential. Furthermore, in deduction, we consider 
the particular and contingent against an absolute. Thus, we keep an over- 
all view. However, since the empiriological sciences undertake the task of 
considering the contingent qua contingent, the conclusions must be con- 
tingent, or at best, generalized by interpolation and extrapolation, expressed 
in statistics. That will always be a weakness of the sciences, and to found 
a philosophy upon the sciences is to universalize the weaknesses as well as 
the generalization. 

We can see the contrast in the following example: we know that all 
men are mortal. We discover that, not by counting all men—which would 
be out of the question—and stating that since all men known to history 
have died, all men are going to die. Rather, we discover man’s mortality 
by realizing that he is composed of integral parts, and that sufficient cor- 
ruption of these integral parts is what we call death. Thus we have at- 
tained a universal principle. Now for the contingency: we do not, and can- 
not predict how each man is going to die, since the contingencies of death 
are manifold. Consequently, we express, in statistics, a record of the per- 
centage of different types of death in the past, associate these with the 
prevalence of differing causes of death, and then expect, with a greater or 
lesser degree of accuracy, that the majority of deaths in certain localities or 
occupations will be of such and such a type. However, never can we pre- 
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dict that this individual man, because he lives in such a locality, is going 
to die the prevalent death of past majorities. We can never say, for ex- 
ample, that a steel worker is going to fall to his death—although his 
chances to do so may be high—rather than succumb to pneumonia. Were 
we to make a philosophy of these statistics, the most we could attain would 
be probability, never certitude either concerning the whole scheme nor of 
any component of the scheme. 

This illustration of the certainty of man’s mortality, the general pattern 
of statistics, and the fallacy of applying statistics to a particular instance, 
is only an example of the difficulties undertaken by the physical sciences. 
On the one hand, it shows the epistemological difficulty facing the sciences, 
and on the other, the element of art in the development of scientific theory. 

The sciences undertake to explain the particular and contingent in their 
particularity and contingency. This means that they are forced to deal 
with individual phenomena and particular events. Since, as St. Thomas 
tells us, the certitude dependent upon abstraction necessitates an abstrac- 
tion from the particular and individuating notes of anything,’ the sciences 
are operating in a field that forbids their attaining certitude. Conse- 
quently, since they can attain only generalities and probabilities, their 
method demands a devising, a making, of a system to correlate phenomena 
into a comprehensive whole. Naturally, as much as possible, they depend 
upon evidence, but the very contingency of the objects of investigation 
forbids the forcing of certitude and association upon them. Instead, they 
have to suggest possible conclusions, link these together, and then confirm 
their conclusions. In other words, they have to erect the system before 
they have the evidence. They have to suppose a principle, and then de- 
duce, hypothetically, possible conclusions, finally putting these to the test. 

Scientific method, however, is an excellent example of the ingenuity of 
the human mind in attempting to attain truth through the development 
of possible answers, through the art of logic. The scientist begins with the 
observation of some particular phenomenon. This might be the deviation 
of the path of a particle, a minute difference in weight, a slight change in 
the statistics of the light value of a star. This demands investigation, and 
also suggests perhaps several, perhaps any number of possible explanations. 
Assuming the one that can be best reconciled with prevailing theory, the 
scientist, by means of intricate mathematics, the formal logic of the sci- 
ences, erects a logical system of all possible consequences of his assumed 
principle. These he puts to the test. If experiment fails to support his 
hypothesis, then he either abandons his premise, or, much more likely, 
modifies it. The quest for confirmation goes on. However, right here and 
now, we must advert to the fact that this is an operation of art. It is an 
idea to which reality conforms. Secondly, we must note that confirmation 
is primarily the supporting of a logical system. It is primarily the strength- 
ening of a given system of ideas, rather than a presenting, per se, of truth. 
As a matter of fact, the same phenomenon is often used to confirm several 
contrary theories. For a time, polarization has been used to confirm both 


3 Summa Theologica, 1, 85, 1 ad 1; In I Phys., Lect. 1, Nos. 1 and 3. 
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the undular theory of light and the “Ghost Field” theory of Einstein. 
Similarly, the “red shift,” in the spectro-analysis of light, is used both to 
support Einstein’s general theory of relativity and his field theory, as well 
as Edwin Hubble’s theory of the expanding universe. 

This type of thinking is about the only kind that can be used under the 
circumstances. Yet there is always the danger of trying to fit reality into 
a frame of reference, rather than trying to realize whether or not our con- 
cepts agree with reality. There is always the danger of concluding that be- 
cause a system is logically cohesive if given conditions are assumed, the 
contents are true in reality. That danger has been the spur driving the 
philosophies of Henri Bergson, Alfred North Whitehead, and Filmer S. C. 
Northrop. These men have protested vigorously and bitterly against the 
projecting of system into the universe, the objectifying of logic into truth. 

This does not mean that there is no truth in the sciences. Any system 
which can correlate diverse phenomena into a simple frame of reference 
must have a truth content. Our position is, however, that the sicentific 
method is primarily a system of directing research and classifying the re- 
sults of experiment leading to a residue of truth. 

We can confirm that assertion by turning to the old ghost of Hylomorph- 
ism vs. Modern Science. For years we have been worried about the atom, 
and for the same number of years, I fear, we have been paying too little 
attention to the evidence upon which hylomorphism is based. It sometimes 
seems that our attitude in the classroom towards hylomorphism is that of 
respect and reverence rather than conviction. 

The evidence for hylomorphism is based upo two incontrovertible fac- 
tors: (1) the fact that all change is definite, from contrary to contrary, from 
this to that; and (2) since nothing can exceed its capacities, change must 
be according to the capacities of the subject in which the change takes place 
and from which it proceeds. Consequently, the answer must be found in 
determination, to explain the definiteness of the termini, and in potential- 
ity, determinability, to explain the capacity—and subsequently—the actu- 
ality of change. We are led to the conclusion, then, that change must be 
explained through the exchange of actual determinations on the part of— 
not this or that potentiality—but of the fundamental capacity of material 
things to change. We label the former form, and the latter matter. 

It is important that we keep in mind that these are principles, not enti- 
ties existing in themselves. Consequently, when we speak of primary mat- 
ter as a real substratum, we do not mean a really existing substratum, but 
the fundamental potentiality common to all existing bodies whereby they 
can change. Furthermore, when we speak about the existence of form, we 
mean that it is the actual determination of potential determinability. 
When we consider the relationships between form and matter, we refer to 
the relationships between potency and act. When we consider the becom- 
ing of bodies, we refer to the actualization of a potential substance from 
the real potencies of a really existing antecedent that we call the material 
cause. 

Hylomorphism has to do with the being and becoming of substances. 
It deals with their actual and potential determinations, because, as a matter 
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of fact, bodies have a definite determination, proceed definitely from this 
to that. Hylomorphism considers the identities of things, and explains how 
they change from one identity to another. 

On the other hand, when we speak of the process of change, of the physi- 
cal structure of things, that is a different question. It is this question that 
Aristotle attemped to answer by falling back upon the four element theory. 
This is the field of physics. The four element theory was sufficient for 
Aristotle. By upholding it, he was able to explain the two cardinal points 
of his physical theory: specific gravity and displacement. Similarly, the 
characteristics of each and every falling body “confirmed ” by experiment 
his theory. The fact that an iron object fell both through air and water 
confirmed that its predominant element was earth. The fact that every 
wooden object fell though air but floated on water confirmed that its pre- 
dominant element was water. But the supposition that earth as an element 
tended to fall absolutely, whereas water as an element tended to fall rela- 
tively to earth, is something Aristotle could never prove. It was a supposi- 
tion that tended to be confirmed by falling bodies, but its truth was not the 
truth of the theory. The truth implicit in the theory was that structure 
and density have something to do with specific gravity and with displace- 
ment. The difference between it and hylomorphism is that the four ele- 
ment theory was an assumption to explain a contingency as a contingency, 
whereas hylomorphism was a conclusion forced upon him by (1) the fact 
that all change is from contrary to contrary; and (2) change is explained 
only through the underlying capacity to change. 

Since Aristotle’s time we have discovered many more facts about the 
particular contingenceis of moving bodies. We have discovered the im- 
portance of small and precise differences in weights. Using Aristotle’s own 
definition of an element, we have discovered many more elements. We 
have discovered the natural chemical affinities and dissociations of ele- 
ments, and their relationships with weight. These discoveries have 
prompted the atomic theory of Dalton. Questions in electronics, the bal- 
ance of weight and energy release or absorption, terrestrial and astronomi- 
cal discoveries, and problems in thermodynamics and radiation—all of 
these of these—have led to the prevailing theories of the atom today. We 
have seen theory succeed theory, later theories absorbing the sound princi- 
ples and enlarging the scope of former theories. 

Yet all of this is a different problem than that of the substantial com- 
position of material entities. The scientific questions are trying to explain 
the special phases of mass in relation to process. Hylomorphism is trying 
to explain substantial identity and change. Scientific theory changes with 
every newly discovered fact. None of them escapes the fundamental prob- 
lems that face hylomorphism. This is a rather important point. At every 
stage of scientific development, in every theory of the atom, there has re- 
mained the same problem to be explained: definiteness and potentiality. 

In brief summary: science is supposing the change and orderly process 
of the universe. It is describing how that proceeds, but still supposing it. 
The philosophy of nature is investigating what science supposes, the actu- 
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ality, the potentialities, the principles involved. The very possibility of 
the being and becoming of material entities. A priori, then, science and 
philosophy are two different disciplines, not two phases of the same science. 

As a matter of fact, at no period of the development of the concept and 
theory of the atom has there been a problem of the substantiality of bodies 
raised by atomic theory that could not be explained by some tried and 
proven scholastic principle. For example: the comparatively great dis- 
tance between the nucleus and electron. Apart from scientific disagreement 
with this concept in the various “ field ” theories, to consider this a serious 
objection against substantial unity is to fall into the error of confusing 
substantial identity with the homogeneity of structure. The question of 
the discreteness of particles and their distance from the nucleus has no 
more weight against substantial identity than the discreteness and distance 
of organs within the human composite. For example again: the distinctly 
different properties of such different particles as the proton, the neutron, 
and the electron. These are either parts of a whole—in which favor seems 
to be the weight of scientific theory (although that is not necessary), or 
they are not. If they are parts of the whole, then the substantial identity 
is to be found in the whole, a simple scholastic answer. If they are not, 
then they are the aggregation of cooperating substances, each definite yet 
changeable. A third example: transmutation through atomic fission. This 
is no objection at all. Substances are affected and effected through their 
accidents, by a cause whose causality is accidental to the cause from which 
it proceeds. To put it briefly, we, having the incontrovertible evidence of 
being and becoming in the material world, having far more evidence in our 
own order than the physicist has in his, have been frightened off by hy- 
pothesis, taking what every scientist will admit to be a hypothetical ex- 
planation, to be a true state of affairs. 

It was Albert Einstein, a physicist, who reminded us that we must dis- 
tinguish between logic and truth and who emphatically decries the ten- 
dency to substitute logical consistency for truth. In fact, the whole weight 
of his relativity theories is to show that despite its logical consistency, the 
classical transformation theory of Galileo and Newton simply is not true. 
This bifurcation of theoretical consistency and truth—what Whitehead calls 
“the fallacy of the bifurcation of nature ”—should be evident from the 
history of the sciences, which history is itself evidence that the art of logi- 
cal consistency must give way to the evidence of truth. 

The importance of this distinction cannot be over-emphasized. There 
are too many philosophies of nature, “ philosophies of science,” that are 
simply exercises in logic. So much so is this the case, that I doubt that 
there is a field of philosophy among our contemporaries more muddled 
than the field of epistemology. It is indeed a serious state of affairs when 
men of learning cannot make up their minds as to whether or not they are 
investigating entities or mere impressions. It is a travesty on learning 
when the teachers debate, seriously, as to whether or not we can know or 
can learn. 


4 Einstein, op. cit. 
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The philosophy of nature is important—of more importance than we 
have been willing to concede. In the philosophies of Aristotle and St. 
Thomas, it is the proving ground for the principles which are considered, 
reflectively, in metaphysics. Consequently, since we have seen ourselves 
abashed by our mistaking the logic of the sciences for an explanation of 
reality, for a sound development of the philosophy of nature we must 
realize: (1) that philosophy and the sciences can cooperate only when we 
carefully distinguish their logic from their proven content; (2) that in the 
physical sciences the formal directive is the art of mathematical logic based 
upon hypothesis; and (3) that we must develop our own philosophy of 
nature with a respect for the sciences, but also with the firm conviction that 
our philosophy is and must always be based upon evidence. 


Leo A. Fotey, S.M. 
Catholic University of America 


Washington 17, D.C. 





CoMMENT ON Dr. Fotey’s Paper 


In his splendid paper Father Foley presents some fundamental truths 
which should be carefully considered and justly appreciated by philosophers 
and scientists alike. With many of his points I am happy to say that I 
fully concur. In these remarks I shall first mention a few things which 
I think deserve to be emphasized, and then I shall discuss two points which 
seem to require further consideration and clarification. 

Worthy of emphasis is the fact that all of our scientific knowledge is, 
in a sense, a work of art. Every science is developed by means of the art 
of logic, which we employ together with our knowledge of the essential 
natures or reasons of things and with the data of experience in order to 
build up a system of conclusions. Hence there are two aspects of our 
scientific knowledge: the logical and the natural or factual. In our scien- 
tific endeavors there is danger of exaggerating one of these aspects unduly, 
and consequently of being handicapped or thwarted in our search for truth. 
If the logical element is exaggerated we run the risk of identifying the 
correctness of a logical construction with the truth of the matter. If the 
factual aspect is predominant, then speculative development and practical 
planning are checked. Father Foley justly observes that many of the 
theories of modern physics are logical constructions which, however, con- 
tain a measure of truth. The method by which these theories are devel- 
oped is a way of directing research and of classifying the results of experi- 
ment, rather than a way of manifesting the essential natures and reasons 
of things. This kind of theory is constructed in the light of mathematical 
principles and the data of experiment, that is, of measurement. This is 
mathematical physics, and through it we gain a mathematical glimpse of 


the world which gives us some knowledge of the relations which hold 
between real quantities. 
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Philosophy of nature is essentially different from this kind of theoretical 
science. Natural philosophy is based on the abundant and incontrovertible 
evidence of coming into being and ceasing to be. It cannot be shaken by 
the hypotheses nor refuted by the facts considered in modern physics. 
Rather we must say that the newly discovered facts can receive a natural 
explanation only by the principles of the ancient philosophy, although 
there will always be a legitimate field for mathematical formulation. 

As Father Foley so well insists, the philosophy of nature is of funda- 
mental importance in human wisdom. It is important both for its own 
sake and because it is the “ proving ground” for the first principles and 
the highest causes which are considered properly in metaphysics. Natural 
philosophy is and must always be based upon evidence. It must be devel- 
oped with a certain respect for the sciences, but not without careful distinc- 
tion between their logical constructions and their proven content. 

With all this I am in hearty agreement. There are, however, two points 
which I wish to discuss more fully. The first concerns the relation of logic 
to science. 

Father Foley says that every science is an art because it is a product of 
human devising; that when we make inferences we are in art, not neces- 
sarily in nature; and that in the art of logic we are in the realm of 
possibles, since the results are of our own ratiocination. These statements 
I find a bit misleading. 

I prefer to distinguish between the subjective and the objective aspects 
of our scientific knowledge. Subjectively considered, a science is developed 
by means of logic, and is to this extent a product of our own ratiocination. 
But when we speak simply of a science or of scientific knowledge we mean, 
I think, the objective aspect of the science. In this sense I would not 
admit that every science is an art, although the techniques of modern 
science and the operations of numbering or measuring may be said to per- 
tain to art. The rules for making definitions, divisions and demonstrations 
pertain to the art of logic, that is, to logica docens, as it is sometimes 
called. But the use of logic, or logica utens, in finding and formulating 
the definitions of things and in ordering our knowledge of principles to 
make demonstrations, pertains both to logic and to science in such a way 
that logic is the prior cause and the habit of science is the proximate cause. 
It is this proximate cause which we name when we speak simply of a 
science, and we speak of this cause as it is related to and specified by its 
object. If this object is something which is not under our power, some- 
thing which cannot be made by man, but which can be known scientifically, 
then it specifies a science which is speculative, and which is not simply 
speaking an art. The conclusions which are developed in a speculative 
science are products of our own devising only by reason of the manner 
in which they are known, not by reason of the object which is known. 
A speculative science is caused both by logic and by the object. Logic is 
sometimes said to be related to the facts and conclusions of a science as 
form is to matter, but this is a peculiar instance of the matter-form rela- 
tionship, and here the form is for the matter—for the truth of the matter— 
not the matter for the form. 
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When we make inferences we are, indeed, in the realm of art subjectively, 
but not always objectively. Nor need we be in the realm of mere possibles 
when we are in the art of logic, that is, logica utens, because the results 
considered objectively may not depend upon our own ratiocination but 
upon the fact and the essential nature of the matter. The matter of our 
thought is not always a mere possible. As Father Foley admits, if we have 
sufficient evidence to know that a thing exists, and to know something of 
the nature of what we are considering, if the premisses are true and neces- 
sary and the logic sound, then the conclusions have the force of the 
premisses. Sound reasoning can be a guarantee of the actual truth of a 
situation if the principles, objectively considered, necessitate an actual 
effect which cannot be impeded. When, for instance, the earth is in a 
certain position between the sun and the moon, there is an eclipse of the 
moon, and there was and there will be an eclipse of the moon whenever 
the earth is in that position. My point is simply that reason can some- 
times deal with actual causes which have a certain necessity, and can truly 
infer an actual effect. Moreover, from an actual effect we can always 
infer the actual existence of its proper cause. These results when con- 
sidered objectively are not of our own making but are in the nature of 
things. 

In considering these things we should not overlook the important distinc- 
tion between demonstrative and dialectical reasoning. Scientific knowledge 
in the strict sense of the term and in the perfect state is the effect of 
demonstration, which proceeds in the full light of evidence from appropri- 
ate principles which are known to be true and necessary. Unfortunately, 
it is not always easy to discover demonstrative principles, and then we 
must have recourse to dialectics in order to give at least a likely account 
of things. St. Thomas remarked that the suppositions which the astrono- 
mers make do not have to be true; it is sufficient if they are more or less 
probable or approximate, because we do not know what the truth of the 
matter is. Many of the theories of mathematical physics are admittedly 
dialectical constructions. In regard to theories such as these the warning 
which Father Foley has sounded is most relevant. It would be a gross 
error to mistake a dialectical construction based upon measurements for 
a true and complete explanation of physical reality. 

This brings me to my second point. Father Foley seems to say that 
Aristotle’s theory of the four elements was a scientific theory, not a philo- 
sophie one. He does not say that Aristotle admitted a distinction between 
natural philosophy and science, but apparently observed it de facto because 
we find in his works on natural things at least two types of knowledge, one 
of which is called philosophic and the other may be called scientific. 

Father Foley seems to hold that natural philosophy is distinct from the 
sciences because philosophy considers the being and becoming of substances, 
and deals with their actual and potential determinations and the principles 
involved; whereas the sciences are dealing with the physical structure of 
things and the process of change. Furthermore, he says that in natural 
philosophy we analyze the particular and contingent in order to discover 
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through intellectual penetration the essential and necessary; whereas in the 
sciences we concentrate on the particular and contingent as such, and 
attain conclusions which are contingent, or at best, statistical. 

It seems to me that this position fails to give a just account both of 
Aristotle’s doctrines and of the modern sciences. In the first place, Aris- 
totle points out (Post. An. I, 77a, 30) that all of the sciences communicate 
in the common axioms, which all employ, and in dialectics and meta- 
physics. In every science we use both dialectical and demonstrative 
reasoning, and so we cannot say that a particular theory does not pertain 
to a demonstrative science, but to some other science, merely because it is 
dialectical and not demonstrative. 

In the second place, few experimental physicists would admit that all 
mathematical physics is dialectical. Many of them, I think, would say that 
there is much demonstrative science in mechanics, thermodynamics, acous- 
tics, optics and other branches of modern physics. Furthermore, many of 
the chemists and biologists do not admit that all modern science is included 
or ever will be included under mathematical physics. The modern chemi- 
cal and biological theories are only incidentally and by no means exclu- 
sively mathematical. 

Perhaps it is worth while to restate the doctrine of Aristotle on the unity 
and distinction of sciences in general, and on the unity of natural science 
in particular. Aristotle teaches (Post. An. I, 87a, 37) that a single science 
has one supreme genus as subject, and treats of all the species which are 
found within the genus. Each science has its own proper principles or 
basic truths which are formulated from the definitions of its subject. 
Sciences are distinct if they have different proper principles, and this 
difference of principle is manifest when we reach the premisses or basic 
truths of the science. The basic truths of distinct sciences have neither 
a common source nor are they derived those of the one science from those 
of the other. On this basis Aristotle clearly distinguishes between natural 
science and mathematics (Phy. 2. 193b 22); he was well aware of the need 
for mathematical physics, and taught that this pertains to mathematics 
rather than to natural science because its principles are mathematical. It is 
not, however, pure mathematics, but mathematics applied to natural things. 
Indeed, it is developed for the purpose of helping us to understand the 
quantitative aspects of natural things, and so it may be reduced to natural 
science, not in principle, but in term. This seems to have been the mind 
of St. Thomas on the mater (Comm. Phy. 2). 

In the second book of the Physics we find Aristotle’s doctrine on the 
nature and extent of natural science. This is the science of natural things, 
that is, of things which have in themselves a nature or intrinsic, primary 
and proper principle and cause of their own motion or rest, and of their 
own properties. Natural science treats of all such things, and of every 
nature, both matter and form—including the human soul—and of all the 
natural causes: material, formal, efficient and final, and particularly the 
final cause. It treats of natural things not only in general but also in 
particular, because our knowledge is imperfect when we know things only 
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in general, and is perfected by attaining an understanding of things accord- 
ing to their proper species, with their properties and relations. Hence 
natural science treats not only of generation and corruption in general but 
also of every natural change, and of all the causes of change, from first to 
last, and in every genus of causality. This is the conception of natural 
science which Aristotle presents at the beginning of his great work, and 
from which he nowhere departs. It is true that he sometimes employs 
suppositions and dialectical reasoning, but he does so in order to find the 
truth of nature, or at least a good substitute for the truth—in a word, to 
do the best he can under the circumstances. 

According to Aristotle, then, we must distinguish natural science from 
mathematics, and both of these from metaphysics or first philosophy. 
Mathematical physics is more mathematical than physical, but it is physi- 
cal in its term. Natural science is a single science with many parts, in- 
cluding a general part and many special parts, such as astrophysics, chem- 
istry, biology and psychology. The things investigated in these several 
branches of natural science are all contained within the same general sub- 
ject, which is natural being, and the first principles of all are homogeneous, 
namely, matter and form, or nature. Every natural thing is apt to have 
its own natural motion, which is characteristically received or caused by 
its own nature; every form is in matter properly disposed for it; every 
nature is manifested by the proper structure and functions of the natural 
thing. The business of natural science is to determine the natures of 
things, that is, the principles and causes of natural motion and of every- 
thing natural. 

Against this unified conception of natural science it is now urged by 
some that Aristotle was mistaken. Modern science has burst the seams 
of the old philosophy of nature, and exists in its own right} formally dis- 
tinct from natural philosophy. In science, as distinct from philosophy, 
we consider natural things in detail, but we do not attain essential knowl- 
edge of them, because we cannot discover their specific differences. We 
can observe, measure, compare and classify natural things, and this is the 
proper business of science. We cannot explain the natures of things, nor 
demonstrate conclusions concerning particular kinds of things, because we 
cannot grasp the specific natures which must be known in order to demon- 
strate anything. 

In reply to this position, let me repeat that although this view of modern 
science is more or less common among the mathematical physicists, it is 
not generally shared by the experimental chemists, biologists and psycholo- 
gists, nor is it universal even among the physicists. Modern scientists are 
by no means unanimous in renouncing all attempts to explain the natures 
of things. It is much truer to say that many of them are engaged in what 
they think is their legitimate task of discovering the proper causes and 
essential reasons of natural things, and their efforts have been crowned 
with a large measure of success in every branch of natural science, particu- 
larly in chemistry and biology. 

Moreover, if we say that modern science does not attain any knowledge 
of the essential reasons of things, no knowledge of essential natures, no 
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true universals, then we must admit that it is not science at all in the 
Aristotelian sense of the term—certainly not speculative science—but at 
best only opinion or perhaps only experimental knowledge as distinct from 
the intellectual and rational. 

But this is far from the case. Natural science is necessarily a specu- 
lative science. It is speculative because man cannot make a natural thing; 
and science because it includes a considerable knowledge of essential reasons 
and proper causes of natural things. Daily we are learning more and more 
of the manner in which these things are constructed, and how and why they 
function as they do. To say that this knowledge of the specific details of 
natural structures and processes is scientific but not philosophic knowledge 
is to place a division in our knowledge of natural things which seems to be 
without sufficient foundation in principle, and which may have tragic conse- 
quences for natural science and for all philosophy. This new division 
excludes the riches of experimental detail from the light of scientific inter- 
pretation as Aristotle and St. Thomas understood it. All the wealth of 
specific detail comprising the beauty and the harmony of the universe is 
placed outside the limits of causal explanation. According to this modern 
view the natural philosopher cannot descend to specific details. The natu- 
ral scientist cannot rise to general principles, nor can he apply general 
principles to specific details. This is to maintain that the natural scientist, 
as such, cannot achieve a rational understanding of natural things. He 
cannot understand motion or the mobile; he cannot understand the parts 
and functions of natural things; he cannot penetrate to the essence of life 
or knowledge, of liberty or the soul; he cannot come to knowledge of the 
existence of God, even though he spends his life studying the marvelous 
works of God in nature. 

Needless to say, this is very far from the magnificent conception of Aris- 
totle and St. Thomas. These great masters certainly held and taught the 
unity of natural science. They realized clearly that natural science is 
necessarily an experimental science, not a deductive science like geometry. 
They knew that the principles, causes and properties of natural things 
cannot be determined deductively, but must be discovered through experi- 
ence. They were hopeful that the proper causes of things can be discovered 
if experience is sufficiently wide and deep, and if we rightly use reason 
on the data of experience. Natural science is a demonstrative science 
in so far as we can attain knowledge of the essential reasons of natural 
things, and can explain them through their proper causes. 

It is true that we know the specific natures of things only through their 
typical accidents. This, however, does not mean that we do not know 
them, but rather that we do know them, because, as St. Thomas says 
(Comm. Boe. de Trin. Q. 6, a. 2) the essences of natural things are suffi- 
ciently manifested by their sensory accidents. Of course, we cannot grasp 
the essences of natural things as we can know mathematical essences, and 
so we cannot proceed deductively in natural science, as we do in mathe- 
matics. Nor is there any need for such deductive procedure in natural 
science, because the properties of natural things are sufficiently manifested 
by their sensory appearances. The work of natural science is not so much 
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to deduce the properties of a known essence, but rather to understand the 
natural being and its properties as known through experience by viewing 
them in the light of their first principles and proper causes. 

Hence the method of natural science is peculiarly rational, and is more 
like the modes of ordinary thought than either mathematics or meta- 
physics. In natural science we must proceed by reasoning from signs and 
effects to causes and essences, and when we demonstrate we must frequently 
proceed from extrinsic causes to effects which are really distinct, and which 
can sometimes be impeded. We cannot deduce natural species and their 
properties from general principles. We must first discover through experi- 
ence the general principles and causes of natural things, and then investi- 
gate the proper causes in order to explain the specific details which are 
known only through experience. It is only through experience that we 
can know natural things and their parts and functions: elements, com- 
pounds, plants, animals and men, eyes and ears, heart, lungs and brain. 
When we know the proper matter and form, the proper agent and end, 
the interrelations of parts with each other and the whole, and of lesser 
wholes with greater wholes, then we know all that there is to be known. 
The problem is not one of deducing from the definition of man the number 
of ribs he must have, but rather of counting the ribs and understanding 
them as parts with a definite structure, functions and _ interrelations. 
Knowledge of this sort is typical of natural science, and is very imperfect 
when compared with mathematical science. But the things which are 
investigated in natural science far surpass in perfection or dignity the 
objects of mathematics. The natural world is great and wonderful, and 
even a little knowledge of the higher things is more desirable than the 
most perfect knowledge of the least things. 

From ordinary experience we can easily discover the general principles 
and causes of natural things, and can determine the definitions of their 
general properties, such as motion, time, quantity and place. But our 
knowledge is imperfect if we know things only in general. Natural science 
is perfected by knowledge of things in their proper species. Such knowl- 
edge can be acquired only through most patient and prolonged experience. 
Through experience we come to know the specific details, which are in- 
telligible only in the light of the general principles and proper causes. 
Hence it is that in natural science we must not neglect experience, but 
must begin and end with it, and always conform our judgment to experi- 
ence. As St. Thomas said (loc. cit.) “he who neglects experience in 
natural science falls into error.” Nor should we neglect the general princi- 
ples and proper causes by which the specific details are and are intelligible. 
In this way, according to Aristotle and St. Thomas, we can achieve an 
understanding of natural things which extends to specific detail and which 
merits the name of natural science. 


WiuiaMm H. Kang, O.P. 


Dominican House of Studies 
River Forest, Illinois 
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MetaPuysics Division: JoHN V. Fiynn, Chairman. 
Tue MEANING oF ParTIcIPATION IN St. THOMAS 


During the last fifteen years the notion of participation has become 
more and more the focus of attention on the part of Thomistic his- 
torians and metaphysicians. As a result of an important series of studies 
by European scholars, such as those of Fabro, Geiger, De Finance, De 
Raeymaeker, the very recent work of Arthur Little, the Irish Jesuit, and 
not a few others, the doctrine of participation has now emerged as one 
of the central structural pieces of the whole philosophical system of 
St. Thomas. The same studies also bring out the unmistakable indebted- 
ness of the Angelic Doctor to the Neoplatonic tradition for the main 
lines of this theory.! 

The consequence has been to force us to revise considerably our esti- 
mate of just what constitutes the characteristic “personality,” so to 
speak, of the Thomistic system, both as regards its inner structural unity 
and its authentic historical relations with its predecessors. When the 
modern Thomistic revival began under Leo XIII in the latter part of the 
preceding century, it was the Aristotelian facet of St. Thomas’s philosophy 
which was the first to emerge into the limelight and to occupy the at- 
tention of Thomistic historians.2 It soon became apparent, however, as 
independent historical study of both Aristotle and St. Thomas progressed, 
that the originality of the latter and his independence of Aristotle were 
considerably greater than had been suspected. The fundamental point 
of difference was accurately analyzed as lying at the very heart of the 
metaphysics of being, namely, in the radical shift of equilibrium operated 
by St. Thomas from form and essence to the act of existence or esse as 
the metaphysical core of every being and the basic unifying perfection 
of the universe. Perhaps the single figure to whom we owe most both 
for the scientific justification and the successful propagandizing of this 
interpretation is Prof. Gilson. 


1Cf. C. Fabro, La nozione metafisica di partecipazione secondo 
S. Tommaso d’Aquino, 2a ed. (Torino, 1950); L-B. Geiger, O.P., La 
participation dans la philosophie de S. Thomas d’Aquin (Paris, 1942); 
J. de Finance, 8.J., Etre et agir dans la philosophie de 8. Thomas (Paris, 
1945); L. De Raeymaeker, Philosophie de Vétre, 2e éd. (Louvain, 1947) ; 
A. Little, SJ., The Platonic Heritage of Thomism (Dublin, 1949), a book 
of uneven worth but with many valuable insights; A. Hayen, SJ., L’in- 
tentionnel dans la philosophie de S. Thomas (Brussels, 1942), etc. 


2Cf. F. Van Steenberghen, “ L’interprétation de la pensée médiévale 
au cours du siécle écoulé”, in Scholastica Ratione Historico-Critica In- 
stauranda: Acta Congressus Scholastici Internationalis, 1950 (Rome, 1951), 
p. 33. Characteristic examples of this period are the classic treatises of 
De Régnon, Métaphysique des causes (Paris, 1886), and especially of 
A. Farges, Théorie fondamentale de l'acte et de la puissance, du moteur 
et du mobile (Paris, 1886), in which there is not a single mention of the 
principle of the limitation of act by potency, now recognized as the heart 
of the Thomistic act-potency theory. 


3For example, in his well-known books, Le Thomisme, 5e éd. (Paris, 
1944), Chap. I: “ Existence et réalité”; and Being and Some Philosophers 
(Toronto, 1950). 
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But Prof. Gilson and his numerous competent disciples continued— 
and still continue, it appears, with almost the same vigor today—to 
insist that one of the essential keys for understanding the historical 
significance of St. Thomas was to recognize his philosophy as a decisive 
option for Aristotle and against Platonism.4 If, however, the conclusions 
of the recent movement of studies highlighting the importance of 
participation and its Neoplatonic affiliations are correct, as we believe 
they are in the main, then it would appear that the peculiar genius 
and historical significance of the Thomistic system lie not in that it was 
an option for Aristotle as against Platonism but rather in that it was a 
deliberately wrought and highly original synthesis between both of these 
great main streams of Western thought. It is in the light of this challeng- 
ing difference of perspective in the interpretation of Thomism as a whole 
that the study of the meaning of participation in St. Thomas takes on its 
special interest and significance at the present time. 


Participation before St. Thomas 


In order to evaluate more accurately both the indebtedness of St. Thomas 
to the tradition before him and the originality of his own contribution, 
we shall begin by sketching in a few brief strokes the key stages in the 
development of the doctrine of participation up to his time. 

The technical theory of participation was first launched into the stream 
of Western philosophy by Plato. It consisted essentially in the affirmation 
that wherever there is a many there must be a one, i.e., wherever there 
is a multiplicity of members all of which possess some common attribute 
there must also be some one superior source possessing the same attribute 
in unmixed purity and perfection, from which each of the inferior recipients 
derives its own diminished and imperfect participation.6 The exact 
nature of this participation or imitation is left vague and obscure by 
Plato himself and has been the subject of endless controversy ever since.7 

In addition to the obvious defect in the Platonic theory of its confusion 
between the logical and the ontological orders, we would like to call 
attention to another deficiency too frequently overlooked. This is the 
fact that Plato was unable to express the participation structure in terms 
of the limited reception by the participants of a perfection that exists 


4Cf. E. Gilson, “ Pourquoi saint Thomas a critiqué saint Augustin”, 
Archives d’histoire doctrinale et littéraire du moyen age, I (1926), 126; 
and the uncompromising introduction of Dr. A. C. Pegis to his excellent 
edition of the Basic Writings of St. Thomas Aquinas (New York, 1945). 


5 For the best treatment available so far, see the first part of Fabro’s 
work on participation cited in note 1. 


6 Cf. Republic, 507 b (trans. of Jowett): “There is an absolute beauty 
and an absolute good, and of other things to which the term “ many” is 
applied there is an absolute; for they may be brought under a single 
idea, which is called the essence of each.” 


7For one of the best metaphysical treatments, see L. Robin, Platon 
(Paris, 1934), Chap. IV; also the brilliant commentary on the Parmenides 
almost completed by Fr. William Lynch, 8.J., of Fordham. 
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in its source in a state of illimitation or infinity. This is the position that 
St. Thomas, following the whole Neoplatonic tradition, was to hold. 

This path was closed to him because he had taken over from the Pythag- 
oreans and Parmenides the classical Greek theory of the finite and the 
infinite, according to which the infinite was identified with the indefinite 
formless unintelligibility of matter, multiplicity and non-being as such, 
whereas the finite—or better, the limit—was equated with number, form 
and idea as the principle of perfection. Thus, although he admitted a 
mixture of limit and infinity in all orders of participation, it was always 
the higher principle which limited and perfected the lower, and not 
vice versa.8 

This deficiency was remedied in large part by Plotinus. By his theory 
of the emanation of the ideas themselves from a supreme supraformal 
source, he introduced a whole new dimension of the infinite as a plenitude 
of positive perfection, indetermination by excess instead of by defect. 
Thus for the first time was introduced the principle of the illimitation 
of an unparticipated perfection and its limitation by reception in a 
participant.2 Form, too, as limit now took on a double role, not only 
of perfecting that which was below it but also of contracting a plenitude 
above it. 

This Plotinian intuition of participation in terms of infinity and limi- 
tation was reduced to rigid technical formulation by Proclus, the Scholastic 
of Neoplatonism. He laid down with new explicitness the necessity of 
composition or distinction between the participating subject and the par- 
ticipated perfection as an essential condition of every participation.!® 

This basic Neoplatonic structure of participation was passed down to the 
medieval Christian thinkers, in varying stages of explicitness, clarity, and 
adaptation to the Christian view of the universe, through the mediation 
of such influential sources as Pseudo-Dionysius the Areopagite, St. Augus- 
tine, Boethius, the Arabs, and the famous Liber de Causis. The latter, 
which was actually a garbled compilation from Proclus, allowed a large 
dose of pure Neoplatonism to be introduced under the name of Aristotle, 
since it was believed up until 1268 to be a genuine Aristotelian work. 
The essence of the doctrine was summed up and transmitted under the 
handy formula, “Omnis forma pura est infinita” (every pure or un- 


8 For a brief treatment of the history of the notions of finite and infinite 
and their connection with participation and Thomistic act and potency, 
see our own article: “ The Limitation of Act by Potency: Aristotelianism 
or Neoplatonism? ” New Scholasticism, XXVI (April, 1952), 167-94. 


8 E.g.: “We must examine whence come these ideas and their beauty. 
Their source cannot be one among them....It must be above all powers 
and all forms. The first principle is that which is without form, not 
that it is lacking form, but that all intelligible forms come from it... .It 
is infinite.... How could anything else measure it?” (Enneads, VI, 7, 32; 
text of Bréhier, trans. our own). “All come from the same principle... 
and the same gift imparted to a multitude of beings becomes different in 
each one that receives it” (Enn., VI, 7, 18). Cf. V, 5, 6 and 10-11. 


10Cf. E. Dodds, Proclus: The Elements of Theology (Oxford, 1933), 
esp. Prop. 2: “All that participates unity is both one and not-one .. .since 
participation in unity implies a distinct participant.” 
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participated form is infinite), and appears to have been accepted in some 
form or other as a fundamental category of thought by most of St. 
Thomas’s predecessors and contemporaries.11 The most serious defects 
of the theory, which still clung to it from its Neoplatonic origins were: 
1) its lack of clear distinction between genuine ontological participations 
and mere logical subordination of abstract concepts; 2) its tendency to 
superimpose layer after layer of participated forms upon the receiving 
subject with no intrinsic unifying principle to knit together the composite 
into a genuine per se unit; 3) the tendency in its non-Christian forms 
to make the entity of the participating subject as recipient independent 
of the higher source of the perfection participated. 


General Meaning of Participation in St. Thomas 


In the light of this brief historical survey we shall be better able to 
appreciate what St. Thomas did with the materials he had to work with. 
To begin with, the general meaning and purpose of the doctrine of par- 
ticipation in St. Thomas is the same as in all the systems which had used 
it before him. It is a theory for rendering intelligible a “many” in any 
order in terms of a higher one, in other words, for explaining the common 
possession in many subjects of a given attribute, whether in the logical 
or the ontological order, by reference to a higher source from which all 
receive or participate in some way the perfection they possess in common. 
Thus we find it used to explain the sharing of all the members of a species 
in the same specific form, the sharing of many specific forms in the 
same genus, and the sharing of all beings in the same transcendental 
perfection of existence received from the one supreme Source, God. But 
it is important to note from the start one of the most essential character- 
istics of St. Thomas’s way of handling this schema, namely, the extreme 
analogical flexibility with which he adapts it to its applications in these 
different orders. Though the basic relational structure remains always 
similar and clearly recognizable, the mode in which the different elements 
are verified varies widely in each application. Hence it is never possible 
to argue from the particular aspects proper to one case to the presence 
of the same aspects in any other case. 

Let us now examine more in detail precisely what the term participa- 
tion means. There is an occasional “weak” use of the word in a very 
general sense as a mere synonym for having or possessing something in 
any way at all. But the more common use is in the “strong” or technical 
sense, and it is in this that we are interested here.12 In his earliest works, 
such as the De ente et essentia and the Commentary on the Sentences, 
St. Thomas frequently uses the term and the theory, but without any 


11 Cf., for example, the discussion on the infinity and simplicity of God 
in St. Bonaventure, Jn I Sent., d. 8, p. 2, q. 1-2; d. 43, q. 1-3; also Peter 
John Olivi, Quaest. in II Lib. Sent., q. 16 (ed. Jansen, Quaracchi, 1922, I, 
320): “ Omnis enim forma quae non est in alia a se recepta et participata 
...est absolutissima, simplicissima, universalissima, infinitissima et breviter 
est summum ens et ipsemet Deus.” 


12 Cf. Geiger, La participation ..., pp. 11 ff. 
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detailed explanation of just what he means by it.13 It is not until we 
come to the Commentary on the De Hebdomadibus of Boethius, where 
for the first time he was forced to handle the problem of participation 
explicitly, that we find a formal definition and analysis. There he tells 
us: “To participate is to receive as it were a part; and therefore when 
anything receives in a particular manner that which belongs to another 
in a universal [or total] manner, it is said to participate it; as man is 
said to participate animal, because he does not possess the intelligible 
notes (ratio) of animal according to the latter’s total “community ” [i.e., 
universality]; and for the same reason Socrates participates man; in like 
manner also a subject participates an accident, and matter form, because 
the substantial or accidental form, which of itself as such is common 
[or unparticularized], is determined to this or that subject: and similarly 
an effect is said to participate its cause, and especially when it does not 
equal the power of its cause, as, for example, if we say that air participates 
the light of the sun because its does not receive it with the same bright- 
ness that it has in the sun.”14 St. Thomas does not mention here among 
his examples the participation of esse by essences because that is the very 
subject he is trying to illustrate. 

This description gives us clearly enough the essential structure of relation- 
ship involved in participation and its analogical character, though it by 
no means expresses all the conditions required. Nowhere else do we find 
so complete an analysis, but it is possible to check its adequacy and fill 
it out with further precisions and details from numerous other parenthet- 
ical explanations. Thus one finds other briefer quasi-definitions sub- 
stantially the same as the above, e.g.: “ For to participate is nothing else 
than to receive partially from another”; 15 “ Whatever is participated is 
determined to the measure of the participant, and thus is possessed partially 
and not according to every mode of its perfection”; 16 “A subject is 


13 Cf. De Ente, c. 5 (ed. Roland-Gosselin, Paris, 1926, pp. 38-39); In I 
Sent., d. 8, q. 1, aa. 1-2; d. 48, q. 1, a. 1. 


14“ Est autem participare quasi partem capere; et ideo quando aliquid 
particulariter recipit id quod ad alterum pertinet universaliter, dicitur 
participare illud. Ita homo dicitur participare animal, quia non habet 
rationem animalis secundum totam communitatem; et eadem ratione 
Socrates participat hominem, et subjectum accidens, et materia formam, 
quia forma substantialis vel accidentalis, quae de sua ratione communis 
est, determinatur ad hoc vel illud subjectum. Et similiter effectus dicitur 
participare suam causam, et praecipue quando non adaequat virtutem 
suae causae: puta si dicamus quod aer participat lucem solis, quia non 
recipit eam in ea claritate qua est in sole” (Jn Boeth. de Hebd., lect. 2 
(ed. Mandonnet, Opuscula Omnia, Paris, 1927, I, 172-73). We are here 
following Geiger’s obviously correct emendation of the text which puts the 
comma after “ universaliter,” not before it (Geiger, op. cit., p. 48, n. 2). 


15“. .nam participare nihil aliud est quam ab alio partialiter accipere ” 
(In IT de Caelo et Mundo, c. 12, lect. 18, n. 6; ed. Leonina, IIT). 


16“...nam omne quod participatur determinatur ad modum poate 
pantis [following Geiger’s obvious emendation instead of “ participati,” 
mere tautology: op. cit., p. 11, n. 3], et sic partialiter habetur et ion 
secundum omnem perfectionis modum” (C, Gent., I, 32). 
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finite with reference to that which it participates, because that which is 
participated is received in the participant not according to its total infinity 
but in a particular manner.” 17 

The essential elements of any participation structure according to the 
above texts are therefore three: (1) a source which possesses the perfection 
in question in a total and unrestricted manner; (2) a participant subject 
which possesses the same perfection in some partial or restricted way; 
and (3) which has received this perfection in some way from, or in 
dependence on, the higher source. Mere similarity between two terms 
is not enough. There must be some link of dependence of one on the 
other as well as partial possession in one and total in the other.18 The 
totality and dependence involved may be either in the purely logical 
order of subordination of concepts by extension, or in the purely formal 
order of similarity and dependence resulting from exemplarity, or imply- 
ing even efficient causality whenever the participation touches the order 
of existence as such. 

The term, participation, therefore, is a condensed technical way of 
expressing the complexus of relations involved in any structure of de- 
pendence of a lower multiplicity on a higher source for similarity of 
nature. It will thus be St. Thomas’s chosen tool for expressing the fun- 
damental relations of dependence of creatures on God both for their origin 
and their analogical imitation of His divine essence,!® provided, of course, 
he can find some one basic perfection which is shared by both God and 
creatures and is the core of all perfections. The latter condition is 
precisely what is provided by his own largely original doctrine of the 
act of existence. 

Let us examine now in more detail each of the elements in the partici- 
pation structure. First, the source. Since the source is by definition that 
which is the ultimate font of the perfection in question, it cannot receive 
the latter from somewhere else but must possess it by essence, that is, in 
virtue of its own essence. Its essence, therefore, must be simply identical 
with this perfection, it must not merely have the latter as part of its 
essence but must be it totally, in perfect purity and simplicity. For if 
its essence were composed, it would necessarily have to be caused and 
therefore receive or participate the perfection in question from another 
instead of being its source. 


17“ 


.secundum hoe quod participat est finitum, quia quod participatur 
non recipitur in participantem secundum totam suam infinitatem, sed par- 
ticulariter ” (In Lib. de Causis, lect. 4; ed. Parma, X XI, 725 A). 


18“ Qmne quod habet aliquid per participationem, reducitur in id quod 
habet illud per essentiam sicut in principium et causam...” (Compend. 
Theol., 68; ed. Mandonnet, Opusc., II, 37). Cf. also De Pot., 6, 6; De Spir. 
Creat., 10, Oportet enim; C. Gent., III, 69, Neque etiam; In II Met., lect. 
2 (ed. Cathala, n. 296). 


19 Little brings out this point well, showing how it is this doctrine of 
participation which makes Thomism (and also in its own way Platonism) 
a fundamentally religious philosophy and how the lack of it was the 
principal metaphysical deficiency of Aristotelianism (The Platonic Herit- 
age of Thomism, pp. 272 ff.). 
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St. Thomas frequently posits and even analyzes in some detail this basic 
opposition between the two modes of possession of a perfection, namely, 
by essence and by participation, e.g.: “Something is predicated of a 
subject in two ways: in one way by essence, in the other by participation; 
for light is predicated of an illuminated body by participation, but if 
there existed some separated [i.e., pure or unmixed] light it would be 
predicated of it by essence.”20 The mutual exclusiveness of these two 
modes of possession enables him to use them to construct another definition 
of participation: “That which is totally something does not participate 
it but is by essence identified with it. What, however, is not totally 
identified with something but has something else joined with it is properly 
said to participate. ” 21 

Two other properties follow immediately from the fact of the source’s 
possessing its perfection by essence and hence without composition. First, 
the source must be unique. For if there were two sources, both possessing 
the same perfection by essence in perfect simplicity, there would be no 
way of distinguishing between them.22 Moreover, diversity as such can 
never be the ultimate sufficient reason for similarity.23 Secondly, the 
perfection must be present in the source in a state of infinity or unre- 
stricted plenitude, though the source itself may still be limited in another 
higher order. The reason is the same as that for unicity: since the per- 
fection is present in perfect simplicity, there is nothing else to limit it. 
Besides, it is evident that since it is the unique source none of its partici- 
pations could be more perfect or complete than itself. The source must 
always by nature be a plenitude.*4 

St. Thomas develops both of these points on many different occasions 
throughout his works. They are the keys to his explanation both of the 
relative infinity and unicity of each angelic form within its species and of 
the absolute infinity and unicity of God in the ultimate order of being. 


20“ Respondeo dicendum, quod dupliciter aliquid de aliquo praedicatur : 
uno modo essentialiter, alio modo per participationem; lux enim praedica- 
tur de corpore illuminato participative; sed si esset aliqua lux separata, 
praedicaretur de ea essentialiter” (Quodl. II, 2,3; ed. Mandonnet, Quaes- 
tiones Quodlibetales, Paris, 1926). Cf. also In Boeth. de Hebd., 2; In 
Dionys. de Div. Nom., c. 4, lect. 14; In Lib. de Causis, 9; C. Gent., II, 52, 
Amplius 2. 


21“ Quod enim totaliter est aliquid, non participat illud, sed est per 
essentiam idem illi. Quod vero non totaliter est aliquid habens aliquid 
aliud adjunctum, proprie participare dicitur” (In I Met., lect. 10, n. 154). 


22 De Ente, 4-5; In I Sent., 43, 1, 2; C. Gent., II, 52, 93; ST, I, 50, 4; 
De Spir. Creat., 1 and 8; De Sub. Sep., 6 (8 in Parma ed.) and 12 (13). 


23 De Ver., 2, 14; De Pot., 3, 6. 


24E.g., C. Gent., I, 43, Adhue 2: “Omne quod habet aliquam perfec- 
tionem, tanto est perfectius quanto illam perfectionem plenius participat. 
Sed non potest esse aliquis modus, nec etiam cogitari, quo plenius habeatur 
aliqua perfectio quam ab eo quod per suam essentiam est perfectum...” 
Cf. also C. Gent., II, 15, Amplius; Jn Lib. de Causis, 9 and 16; De Pot., 
1, 2; ST., I, 7, 1-2; I, 50, 2 ad 4; Quodl. III, 2,3; In Dionys. de Div. Nom., 
c. 5, lect. 1; ¢. 13, lect. 1; Compend. Theol., 18-21; De Ente, 5; In I Sent., 
43, 1, 1. 
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In every participation structure, therefore, the source will possess its per- 
fection by identity of essence and hence be simple, unique and infinite. 
In the order of abstract concepts, however, this infinity will be nothing 
more than the negative infinity of an as yet unparticularized universal.25 

Let us now turn to the participant subject. Since it does not possess 
its perfection by essence but as received from another and contracted in 
some way, it cannot be simple but must be composed of the perfection 
received and the subject or capacity receiving and limiting it: “ When- 
ever anything is predicated of another by participation, it is necessary 
that there be present there something other than what is participated; 
and therefore in every creature which has existence the creature itself 
which has esse is “ other” than the esse which it has.” 26 This distinction 
between the component principles will be either rational or real according 
as the participation itself takes place in the logical or ontological order. 

Every participant subject, therefore, must be composed and limited 
in order to be distinguished from its source. This law gives us the key 
to the fundamental metaphysical structure of all finite beings in the 
system of St. Thomas, whether in the order of matter and form or of 
essence and existence. 


Synthesis with Aristotelian Act and Potency 


What we have seen so far has been at bottom only a reworking of the 
basic framework of participation as handed down to St. Thomas by the 
Neoplatonic tradition. His originality has consisted in the skill with which, 
guided by his keen sense of analogy and of the difference between the 
ontological and the conceptual orders (always so blurred in the Neoplaton- 
ists), he has adapted this framework to a realistic metaphysics of existence 
and an epistemology of abstraction. The next and last step in the analysis, 
however, represents a peculiarly original stroke of genius on his part. This 
is the transposition of the whole structure of participation, especially of the 
metaphysical structure within the participant subject, into the technical 
Aristotelian framework of metaphysical composition in terms of act and 
potency. “Every subject,” he tells us, “which participates something is 
compared to that which it participates as potency to act: for by that which 
it participates it becomes in act such a participant....Therefore every 
created substance is compared to its act of existence as potency to act.” 27 

What is the reason for operating this transposition? St. Thomas tell 
us again with all the desired explicitness: “In every composite there must 


25 Quodl. XI, 1, 1 ad 2; ST, I, 7, 1; 16, 7 ad 2; 86, 2 ad 4. 


26“ Quandocumque autem aliquid praedicatur de altero per participa- 
tionem, oportet ibi aliquid esse praeter id quod participatur; et ideo in 
qualibet creatura est aliud ipsa creatura quae habet esse, et ipsum esse 
eius” (Quodl. II, 2,3. Cf. also In I Sent., 48, 1, 1; 8, 5, 1 Contra 2; Quodl. 
IIT, 8, 20; In Dionys. de Div. Nom., c. 4, lect. 14. 


27“ Qmne participans aliquid comparatur ad ipsum quod participatur ut 
potentia ad actum: per id enim quod participatur fit participans actu 
tale....Comparatur igitur substantia omnis creata ad suum esse sicut 
potentia ad actum” (C. Gent., II, 53, Item). Cf. also Quodl. III, 8, 20; 
De Spir. Creat., 1; De Sub. Sep., 3, init.; ST, I, 75, 5 ad 1 et 4. 
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be act and potency. For a plurality (plura) cannot become simply one 
unless there be there something which is act and something else which 
is potency.”28 In other words, what St. Thomas has done is to put his 
finger on what was perhaps the greatest single weakness of the Neoplatonic 
doctrine throughout its whole tradition, namely, the lack of any adequate 
metaphysical explanation to safeguard the intrinsic unity of the composi- 
tions resulting from participation. He has remedied this by transposing 
the whole framework into the only adequate theory of unity in meta- 
physical composition so far developed, the Aristotelian doctrine of act 
and potency as correlative, incomplete metaphysical principles, intrinsically 
ordered one to the other so as to form a per se unit. 

In so doing, of course, he had to alter radically the old Aristotelian 
notion of potency from its original exclusive use as function of the cosmic 
cycle of change, always ordered toward a future different act,2® and adapt 
it to a new, primarily static role as limiting, receiving subject in a Neopla- 
tonic participation structure. The resulting highly original synthesis is 
summed up admirably in the celebrated but not always adequately under- 
stood Thomistic principle of the limitation of act by potency: Pure or 
unreceived act is infinite; act is limited ony by reception in a really 
distinct potency.3® 

It is our contention that it is impossible to understand this principle 
in terms either of pure Aristotelianism or pure Neoplatonism. It is not 
pure Aristotelianism, because Aristotle (like Plato), accepted the classical 
Greek notion of the finite as the perfect and the infinite as the im- 
perfect; hence there is not only no mention but no place in his system 
for a theory of act as infinite and potency as limit.3! Nor is it pure 


28“ Nam in omni composito oportet esse actum et potentiam. Non 
enim plura possunt simpliciter unum fieri nisi aliquid sit ibi actus, et aliud 
potentia. Quae enim actu sunt, non uniuntur nisi quasi colligata vel sicut 
congregata, quae non sunt unum simpliciter” (C. Gent., I, 18, init.). Cf. 
also ibid., II, 53; De Spir. Creat., 3, Sed haec; De Pot., 7, 1; ‘ST, I, 3, 7; 
I, 76, 7; De Sub. Sep., 5 (6); In VII Met., lect. 13, n. 1588: Qu. de Anima, 
12, fin. 


29 Cf. the test case of the heavenly bodies, which Aristotle declares have 
no potency in the order of essence, because they are immutable and in- 
corruptible essentially, but only in the accidental order of local motion: 
Met., IX, 8, 1050 b 6-34; VIII, 5, 1044 b 27. 


30 Cf. C. Gent., I, 43, Amplius: “Actus in nullo existens nullo termin- 
atur”; Compend. Theol., 18: “ Nullus enim actus invenitur finiri nisi per 
potentiam quae est vis receptiva”; De Pot., 1, 2. 


31 Cf. the article by the present writer, “The Limitation of Act by 
Potency: Aristotelianism or Neoplatonism?’” New Scholasticism, XXVI 
(April, 1952), 178. Our own position, arrived at independently, is confirmed 
by Little, The Platonic Heritage of Thomism, pp. 185, 188-89, 203: “The 
centre of Thomas’s system is the concept of potency as the principle of 
limitation....The centre of Aristotle’s system is the concept of potency as 
a principle of change or of motion implying in material things a process 
of evolution or gradual assimilation towards the Pure Act (which for 
Aristotle means the Perfect Action). Thomas admitted Aristotle’s doc- 
trine but as a secondary function of potency. The difference of Thomas 
from Aristotle is toward Plato.” The same conclusion is reached in the 
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Neoplatonism, because no Neoplatonist had ever used Aristotelian act 
and potency to express participation. This synthesis is peculiarly the 
work of St. Thomas’s own genius, fusing into an organic unity the best 
of these two main streams of Western philosophy. 

The fact that he knew precisely what he was doing and was not under 
the naive delusion that he was merely developing an implicit Aristotelian 
doctrine seems indubitable to the present writer for two reasons. First, 
the fact that in his early works, though he uses constantly the limitation 
principle correlated with participation, the latter is never once expressed 
in terms of act and potency. It is only dating from the Contra Gentes 
in 1256 that the classic formulas, “Act is not limited save by potency,” etc., 
begin to appear, together with the explanation that every composition 
must be in terms of act and potency to ensure its unity. Secondly, no- 
where in his commentaries on Aristotle, to the end of his life, does he 
ever mention, let alone attribute to his master, the principle of the limita- 
tion of act by potency, though he uses it constantly in his independent 
works. Such a consistent silence can scarcely have been a mere coincidence. 


Application to Matter-Form and Essence-Existence 


We have space here for but one last remark. Though the compositions 
resulting from participation in the orders of matter and form and essence 
and existence are both ontological, it is only in the order of essence and 
existence that all the elements in the participation structure take on full 
ontological value. The only case where the source of a participated 
perfection enjoys genuine ontological subsistence as a positive, intensive 
plenitude is in the case of the transcendental analogous perfections, all 
reducible to esse, whose source is God, Ipsum Esse Subsistens. By the 
principle that the one as source of the many may be merely analogous in 
similarity and need not necessarily be univocal, St. Thomas sweeps away 
with a single stroke the vast Neoplatonic superstructure of subsistent 
specific, generic, and accidental forms, reducing them all to dependence 
on a single ontological source in the order of the one basic ontological 
perfection of esse. This one source is God, sole efficient cause of all being 
as such, and ultimate exemplary cause of all forms by His divine ideas.3? 

As a result, the thesis of the limitation of form by matter, though it 
still reproduces analogically the basic participation schema, must be 
watered down, so to speak, to an extremely modest, almost logical signif- 
icance. Since every member of a species receives its specific form totally 





scholarly work of J. Owens, The Doctrine of Being in the Aristotelian 
Metaphysics (Toronto, 1951), p. 297: “ Perfection is equated with finitude, 
act coincides with form.” Ay 

Compare with the above the still widely accepted position among 
Thomists, represented by Fr. Garrigou-Lagrange, who, in his Reality: 
A Synthesis of Thomistic Thought (Herder, 1950), pp. 43-44, asserts cate- 
gorically that Aristotle taught the limitation of act by potency clearly. 
Unfortunately neither he nor any other Thomist gives any texts to back 
up their contention. 


32 Cf. De Sub. Sep., 8 (10) and 9 (11); ST, I, 44, 3 ad 2; Quodl. III, 3, 
6; In Lib. de Causis, lect. 3 et 12; In Dionys. de Div. Nom., c. 5, lect. 1. 
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and equally in the qualitative order,33 limitation here can mean only 
restriction in the spatial-quantitative order by comparison with a source 
which can exist only intentionally as an idea in a mind, where it is 
endowed with an infinity that is only the negative infinity of indeter- 
mination of a universal idea as such. The extremely analogical, non- 
intensive, half-conceptual meaning of limitation here does not always seem 
to have been sufficiently taken into account by the expositions of this 
thesis in many Thomistic textbooks. 


Conclusion 


Such, then, as far as we have been able to condense it into so short a 
space, are the essential characteristics of the Thomistic doctrine of par- 
ticipation: a formal relational framework, clearly recognizable as taken 
over from the Neoplatonic tradition, transposed—at least in its realistic 
applications—into the technical Aristotelian terms of act and potency, its 
ontological content emptied of the original Platonic ultra-realism of forms 
and replaced with the one basic analogical perfection of esse, and the 
whole applied with a consummate sense of analogy to the different orders 
both of reality and of ideas—such is the highly original synthesis that is 
Thomistic participation. In view of the central role of this theory in his 
philospohical system and of the unmistakable Neoplatonic core within it, 
we believe, with Prof. Fabro in his work on participation, that it is no 
longer legitimate to characterize accurately Thomistic philosophy as an 
option for Aristotle against Platonism. Rather has St. Thomas taken both 
Aristotle and Plato (or more accurately, Plotinus) into so intimate a 
partnership that one can call his synthesis either an Aristotelianism 
specified by Platonism or a Platonism ‘specified by Aristotelianism, and in 
some respects, at least in metaphysics, the latter may be more accurate.34 

W. Norris CLarke 
Woodstock College 
Woodstock, Md. 





COMMENT ON Dr. W. Norris CLARKE’s PAPER 


We are all only too well aware of the emphasis that was put on the 
diversity of beings in the beginning of our neo-Thomistic revival; in par- 
ticular, in establishing the so-called real distinction between essence and 
existence. Now the pendulum has swung in the direction of the unity of 
beings, as the recent works on the aspect of participation in the philosophy 
of St. Thomas testify. The fear that the pendulum might swing too far 
in the direction of unity, and consequently toward pantheism, can and must 
be allayed by our insistence on the affirmation of potency as the principle 
by which we participate and without which any true participation is im- 


33 Cf. ST, I, 93, 4 ad 3; I-II, 52, 1; I, 76, 4 ad 4. 


34Cf. the penetrating concluding chapter of Fabro, La nozione meta- 
fisica di partecipazione..., entitled: “Platonismo ed Aristotelismo. 
Originalita della sintesi tomista,” esp. p. 354. 
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possible. Furthermore, participation is not to be understood as a new 
principle of being, but a deeper analysis into the nature of act or esse in all 
its ramifications. It is hailed as the true antidote for textbook Thomism’s 
entire separation of effects from their causes, thus casting new light on the 
all-important doctrine of creation and conservation. It is also interesting 
to note that this same participation is hailed by many young German 
scholars in such centers as Stuttgart, Munich, Cologne and Bonn as the 
long sought after link between Thomism and their somewhat inherent 
pantheistic psychology. 

There are of course two problems involved in any discussion of partici- 
pation, the first is historical and the second metaphysical. Recent interest 
in the historical predecessors or so-called sources of St. Thomas has estab- 
lished at least one very significant point, namely, that St. Thomas and his 
teacher Albert had at their disposal the main works of the Aristotelian and 
Platonic or Augustinian tradition. But how much St. Thomas was influ- 
enced by his predecessors or to what degree his synthesis must be said 
to be original is not as securely established. In this vein I would like to 
present a few further considerations that might be considered pertinent. 

From the Aristotelian synthesis as handed down through Averroes, esse 
substantiale and esse accidentale, that is, an existing substance and at least 
reductively its accidents, were found to involve the three principles: matter, 
form and privation. This St. Thomas seems to have accepted and devel- 
oped almost verbatim. Also unchanged from Aristotle and Averroes are 
St. Thomas’ explanations of the efficient principle of motion, that is, the 
causa efficiens in fieri, and of the final cause, or perhaps more aptly con- 
sidered as the end exerting its exemplary causality as the finis in intentione. 
But search as we may in the works of Aristotle and Averroes, it is difficult 
to find any explanation or even mention of a causa efficiens in esse or 
participation on the existential level. However, in the Metaphysics of 
Avicenna, which can be classified within the general Aristotelian tradition, 
there are a few passages susceptible of an interpretation which would 
involve participation or a causa efficiens in esse. Exactly how much of 
St. Thomas’ understanding of participation, creation and causa effictens in 
esse was inspired by Avicenna is again difficult to establish. But certainly 
St. Thomas’ treatment of esse substantiale and esse accidentale, which 
covers the whole Aristotelian realm of actus primus and the four causes, 
takes on a fuller meaning from his interpretation of participation or causa 
efficiens in esse. I believe that Father Clark along with Father Geiger 
and the rest have reasonably established this point, that is, participation in 
the order of essence and existence, and I think it is a very interesting point 
of Jesuit-Dominican agreement. 

But just as St. Thomas understood the whole realm of Aristotelian actus 
primus in terms of participation,—Platonic participation if you will—so too 
he extended his purified idea of participation to the much controverted 
realm of Averroistic or Aristotelian illumination, and into the whole realm 
of operatio or actus secundus. 

First of all illumination and the agent intellect. Although we do not all 
possess the same agent intellect, numerically one, nevertheless by our indi- 
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vidual agent or active intellects, specifically the same, we are able to par- 
ticipate in Divine Intelligence. In words that would please the champions 
of participation, St. Thomas says in the De Veritate (11, 1, ad 13): 


_Et ideo, quod aliquid per certitudinem sciatur, est ex lumine rationis 
divinitus interius indito, quo in nobis loquitur Deus. 


and again (11, 3, corp.): 


Sic igitur homo ignotorum cognitionem per duo accipit; scilicet per 
lumen intellectuale, et per primas conceptiones per se notas, quae com- 
parantur ad istud lumen, quod est intellectus agentis, sicut instrumenta 
ad artificem. Quantum igitur ad utrumque, Deus hominis scientiae 
causa est excellentissimo modo; quia et ipsam animam intellectuali 
lumine insignivit, et notitiam primorum principiorum ei impressit, quae 
sunt quasi quaedam seminaria scientiarum; 


Certainly the words “ seminaria scientiarum ” 
cent of Augustine. 

The agent or active intellect, then, is that through which God speaks in 
us; it is the cause of the first principles which are compared to it as its 
instruments; it is that principle by which on this earth we participate 
in the Divine intelligence until such time as we will see Him face to face 
and participate directly in the life of the Trinity. 

Finally we come to the order of operation, or Aristotelian actus secundus, 
which in its highest degree is exemplified in the ipsum tntelligere and tpsum 
velle, in our highest acts of intelligence and the exercise of our free will. 
Presupposing, of course, our participation in existence, we now participate 
in life itself. It cannot be denied that Aristotle and his commentator, 
Averroes, understood actus secundus as something above and beyond sub- 
stantial existence, but it was left to St. Thomas to assess the importance 
and define the limits of actus secundus. Perhaps we have often wondered 
why St. Thomas never seems to come to grips with the so-called meta- 
physical dilemma or contradiction that involved Bafies and the Jesuits in 
the perilous and drawn out disputations concerning Grace and free will. 
Bafies applying to actus secundus the exigencies of actus primus gave the 
impression that free action was not so free. The Jesuits, on the other 
hand, were willing to sacrifice metaphysics in order to maintain what they 
knew from experience to be true, namely that the will was free. St. 
Thomas passes serenely over the issues of those great debates simply be- 
cause he realized that actus secundus was not governed by the same laws 
as actus primus, around which the great synthesis of the four causes was 
built. Actus primus is actus imperfecti and always involves motion, while 
actus secundus is actus perfecti and above and outside of the realm of 
motion. We have no other basis of comparison or definition than the 
internal experience of intelligence and love, for the prime analogate is the 
life of the Trinity itself. Although the preliminary steps of our exercise 
of intelligence and freedom are reductively subject to the realm of motion 
and actus primus, the ultimate act of intelligence and freedom are in 8 
different and distinct realm, a realm in which we participate in life itself. 


are at least vaguely reminis- 
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Non enim dicitur motus in operationibus proprie, nisi cum operatio 
illa est ad esse naturae. Minimum autem de proprietate motus, et 
nihil nisi metaphorice, invenitur in intellectu. Nam in operatione 
intellectus non. est mutatio secundum esse naturale, sicut est in vege- 
tabili, nec subjectum spirituale quod immutetur, sicut est in sensibili. 
Sed est ibi ipsa operatio quae quodammodo dicitur motus, inquantum 
de intelligente in potentia fit intelligens in actu. Differt tamen a 
motu ejus operatio, quia ejus operatio est actus perfecti, motus vero 
est actus imperfecti. (St. Th. In De Anima 1, lect. X.) 


And again more briefly: 


.dicendum, quod appetere, et velle, et hujusmodo, non sunt motus 
animae, sed operationes. Motus autem et operatio differunt, quia 
motus est actus imperfecti, operatio vero est actus perfecti. (St. Th. 
In De Anima, 1, lect. VI.) 


Certainly it is possible to find the seeds of St. Thomas’ doctrine of 
participation in the three realms of being, but only in St. Thomas can we 
find any expression of the synthesis of these three realms of participation: 
participation in existence, participation in intelligence and participation in 
life. St. Thomas tells us in the first part of the Swmma (q. 4, a. 2, corp.): 


Omnium autem perfectiones pertinent ad perfectionem essendi: 
secundum hoc enim aliqua perfecta sunt, quod aliquomodo esse habent. 


According to St. Thomas, then, we participate in esse by three facets, two 
of which are closely allied. We participate in esse not only by our sub- 
stantial existence, actus primus, but also, Divinely illumined through our 
active intellects, we participate in the Divine life by our acts of knowledge 
and love, actus secundus. We have here the distinction suggested to us by 
the words of the Apocalypse (XXII, ver. 13): “ Ego sum alpha et omega, 
primus et novissimus.” 
JoHN J. PAUSON 
70 Mimosa Ave. 
Dorval, P. Q., Canada 





Etuics AND Morar Puitosopuy Division: Georce Rertty, Chairman. 
The Role of a Proposed Practical Intellectual Virtue of Wisdom 
Two Kinds of Moral Reasoning 


In a discussion of the place of any intellectual habit in moral thinking 
it is important, I think, to distinguish two kinds of reasoning about moral 
matters. First of all, there is the type of thinking done by the moral 
scientist (moral theologian or ethician). This sort of reasoning seems to 
have three special characteristics: it is hypothetical, universal and termi- 
nally cognitive. By doing it well one tends to develop the habit of moral 
science. The second kind of moral reasoning is that of the moral agent 
(the person faced with the problem of making a decision about his own 
action in terms of ultimate happiness). This type of reasoning may be 
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described as realistic, terminally singular and operative. By doing it well 
man tends to acquire the habit of prudence. 

Since both forms of practical reasoning may be reduced to uses of dis- 
cursive reason entailing a pattern which is in some sense syllogistic, let 
us call the first type the cognitive practical syllogism and the second the 
operative practical syllogism. 

Using this terminology, we find that the cognitive practical syllogism is 
hypothetical. This is not too good a name for what I mean but I can’t 
think of a better one. What it signifies is that the problems faced by 
the moral scientist are ‘if’ problems. Thus an ethics teacher with no 
money to spare may reason about the morality of taking interest on a 
loan of money. He may conscientiously ponder the problem but his 
attitude toward it cannot be exactly the same as that of a man who has 
some money to invest and who must decide whether to use it in this way 
or not. This thinking of the moral scientist in the cognitive syllogism 
might be compared to that of the speculative philosopher using second 
intentions. The latter thinks about thoughts of things. Similarly, the 
moral scientist thinks about right reasoning on human actions. Because 
of this parallelism, I should agree to call moral science intentional, pro- 
vided that term were not open to ambiguity. It may even be suggested 
that it would be better to use the term speculative. But to my mind that 
would be misleading, for moral science is concerned with practical knowl- 
edge but in a way which is once removed from prazis, from actual doing. 

On the other hand, the moral agent confronted by a real problem 
reasons about the action, whether it is to be done or not, by himself. He 
does not think about the way to think of such an action; he thinks about 
the action. It is in this sense that I should call his reasoning realistic, 
as opposed to theoretical, or hypothetical, thinking of the first type. 

But this is only one point of difference. The second distinguishing 
feature lies in the contrast between the universal and the singular. As 
science, the knowledge of the moral scientist must be somewhat universal 
in its conclusions. Say we now consider the morality of the decision to 
bomb the Abbey of Monte Cassino during the second World War. We 
could think of this problem very practically and concretely, and come up 
with a moral conclusion. What would be the nature of our reasoning on 
this matter? It would be not only hypothetical but also somewhat gen- 
eralized. That is to say, our decision would be applicable to many 
similar problems. Otherwise it will not be representative of moral science. 
You might object that a moral scientist could judge that General ‘A’ was 
either right or wrong in what he did, and this decision of the moral scien- 
tist would be wholly singular. But I do not consider such a singular 
judgment, the kind of judgment which is made by a judge in a law court, 
to be part of the work of a moral scientist. To make a right judgment 
of another man’s action is the function of a sort of social art which is akin 
to prudence, or jurisprudence in the classic sense. 

Perhaps, if we look at the other side of the thing it will become clearer. 
In the operative moral syllogism the reasoner tries to reach a conclusion 
which applies only to one case, to this personal problem of action. His 











162 Proceedings For the Year of 1952 


final practical judgment is quite singular. It is so limited to one case that 
it applies properly to no other case. The operative moral syllogism moves 
toward a resultant which is not universal. It would help if we could 
insist that this resultant, viewed as a purely singular cognitive judgment, 
be called moral conscience, and if we could insist further that the name 
moral conscience never be given to the universal conclusion which ter- 
minates the cognitive practical syllogism. But it is now practically im- 
possible to establish such a precision in terminology. 

To sum up this consideration of the second differentiating factor, let 
me say that the conclusions of moral science always have some plurality 
of possible applications, whereas the conclusions of the moral agent are 
each of unique application to one case only. That is why the former may 
become precepts of moral law, while the latter are never laws. 

Finally, I would characterize the reasoning of the moral scientist as 
cognitive, where that of the moral agent is operative. Moral science 
finishes with a knowing function which is not, in itself, a moral action or 
operation. From this point of view we could say that moral science is 
speculative; but it is also practical. I think it can be very confusing to 
speak of the speculativo-practical, and that sort of thing. The prime 
point to be kept in mind is that the moral scientist is finished with his 
work when he reaches a conclusion as to how a certain kind of practical 
problem should be judged, while the moral agent is not finished until 
he judges, makes his choice, and does or omits the action. 

This leaves us with a necessary clarification in our topic. The work 
of moral science is not the same as the work of prudence. The cognitive 
moral syllogism is not the same as the operative one. It seems to me that 
such a distinction is essential to a good consideration of the possible prac- 
tical uses of a virtue of wisdom. 


Wisdom and the Moral Scientist 


Now, I do think that some habit of wisdom must form part of the 
equipment of the moral scientist. More bluntly, I do not see how any- 
one can presume to teach or write ethics or moral theology without some 
imperfect grasp of speculative wisdom. Such a thinker must never lose 
sight of the ultimate end of human actions. His thinking gets its 
formal character from the constant reference of his subject-matter to the 
final cause of man’s life. This final cause is a highest, or ultimate, cause. 
The ancient view of wisdom, which we find in Graeco-Roman philosophy, 
certainly seems to have regarded this habit as practical. We have only 
to think of the continued stress, in the Platonic dialogues, on the moral 
and political applicability of sophia and phronests to see the patronage 
which this view has among classic philosophers. It is true that Aristotle 
shows some hesitancy on the point, in the sixth book of the Ethics (and 
this explains why St. Thomas is none too definite on the practical uses 
of wisdom) but viewing ancient thought as a whole, I think we can say 
that, from the period of the seven sages onward, there was never much 
question that a moralist needed the virtue of wisdom. 
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The same thing can be said of the sapientia doctrine of the Fathers 
of the Church. Ambrose, Augustine and Damascene are typical; they do 
not hesitate to make wisdom operative. In fact, patristic wriers have 
little interest in the distinction between the speculative and the practical. 
The Fathers place their emphasis rather on the superior and inferior uses 
of ratio, and this does not correspond at all to the speculative-practical 
division. 

However, I should like simply to record my conviction that practical 
wisdom does have an important part to play in the work of the moral 


scientist. This point is further developed in Miss Kendzierski’s com- 
ments which follow. 


Wisdom and the Moral Agent 


The question which interests me is whether there is any value in think- 
ing of wisdom as a practical virtue in the life of the average moral agent. 

To begin, I think we should settle on a working meaning for the term 
wisdom. There is a tendency, in the text of St. Thomas,! to shift in 
various contexts from one notion of wisdom to another. I do not mean 
the differences between mystical, theological and metaphysical wisdom. 
These three seem to have this in common: the highest cause which the 
mystic, the theologian and the metaphysician consult is God. All three 
habits are wisdom in the unqualified sense; they differ in the manner 
(modus) in which each habit is possessed, and in the perfection and scope 
of each habit. They do not differ in regard to the identity of the Being 
who is the first and highest cause. 

It is another distinction of wisdoms to which St. Thomas directs our 
attention. This is the difference between wisdom in the unqualified sense 
(saptentia simpliciter may be mystical, theological or metaphysical) and 
the wisdom which is restricted to a given genus. Thus we read: “ille 
sapiens dicitur in unoquoque genere, qui considerat causam altissimam 
illius generis.” 2 To illustrate this, St. Thomas proceeds to give the well- 
known example of the wisdom of the architect, who knows the end of 
his work but not necessarily the end of human life. 

To speak of that kind of qualified wisdom which has reference only to 
a highest cause within a certain genus would only confuse the issue for us. 
We can easily see that the business prudence exercised by a capable 
banker is certainly governed by a knowledge of the primary purpose of 
his work. Such a man could be said to possess banking wisdom, since 
he is skilled in thinking in terms of the highest cause within his field of 
work. But these habits of prudence and wisdom in the banker are not 
identical with their moral counterparts. To put it simply, the highest 


1Jn III Sent. d. 35, q. 2, a. 1, qla. 2 et 3; Contra Gentiles, I, 1; S.T. 
I, 1, 6; I-II, 57,2 ¢. This point is discussed at length in: M. L. Martinez, 
RS.CJ., Recta Ratio According to St. Thomas Aquinas, St. Louis U. 
Dissert. 1950, pp. 179-184. 


2S.T.1, 1,6. 
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cause within the genus of banking activities is not God but something else. 
If the banker takes God into his considerations, he does this as a good 
man and not merely as a good banker. Let us exclude from our con- 
siderations, then, the reduced meaning of wisdom which would take it 
as a habit of thinking in terms of the highest cause within one genus. 

So, when we ask our question, whether wisdom may play a part as a 
practical virtue in the life of the moral agent, we are really asking, 
whether such an agent may profitably use the habit of thinking of his 
moral actions in relation to the highest cause in the moral order. With 
the question put in this way, I do not understand how we can fail to 
give it an affirmative answer. Some reference of voluntary action to the 
ultimate end would seem necessary to every good moral agent. 

But let us see what this means. In a familiar section of the Summa 
Theologiae,2 St. Thomas outlines the teaching of Aristotle on the five 
intellectual virtues and apparently adopts it as his own. The habits of 
the speculative intellect are wisdom, understanding of principles and 
science; those of the practical intellect are art and prudence. Then 
Thomas asks whether all of these are necessary to a life of moral virtue. 
He answers that wisdom, science and art are not so required, but that 
the understanding of principles and the habit of prudence are absolutely 
necessary for moral virtue. 

We can understand what St. Thomas was thinking of here. There 
are many good people, even saints, who are uninstructed in demonstra- 
tive science, art, philosophy, even in theology. Probably most of the 
great Christian saints would some more or less in this category. How- 
ever, it is clear that wisdom is deemed not necessary to moral virtue, 
when wisdom is taken in the strict Aristotelian sense of a purely specu- 
lative habitus. Even with the enlargement of the meaning of wisdom to 
include the theological, we would have to agree with St. Thomas that a 
saint need not possess this habit. It is not necessary to be a theologian 
in order to live a good human life. 

But does this preclude the use of a more practical form of wisdom in 
moral life? In prudential reasoning, which is that of the generally good 
moral agent, we find various moments. Some Thomists endeavor to 
use the analysis of the elicited acts of intellect and will, which is found 
in the early questions of the Prima Secundae, to throw some light on the 
workings of prudence. There is some question as to whether this 
psychological analysis (in which the will acts are wish, intention, consent, 
choice, use and fruition) is applicable to the prudential series of reasoning. 
St. Thomas does not relate the virtue of prudence to these elicited acts. 
However, consideration of these steps in the moral act 4 does suggest that 
voluntary action requires some directing of the proposed action to an end, 
some deliberation on the act as a means, and an intelligent decision as 
to whether the action is to be done or not. Accompanying this intellec- 
tual process, there is a concomitant series of will functions. 


3]-IT, 58, 4 ¢. 
4Cf. V. J. Bourke, Ethics, N. Y., 1951, pp. 58-66. 
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Now, while it is not necessary actually to make reference to the ultimate 
end in every act of moral deliberation, I think it is necessary for good 
moral action that the agent have and use the habit of reasoning in terms 
of man’s ultimate end. Without this habit, he cannot have moral pru- 
dence; he might have some sort of secondary prudence, like that of the 
banker, but not right reason concerning moral problems. 

What is the habit of maintaining some reference to the ultimate end, 
in the consideration of all moral problems? If we say that this habit is 
simply prudence itself, we must be aware that we are then attributing a 
sapiential function to prudence. It is possible that St. Thomas felt that 
this aspect of practical wisdom is already included in the integral parts 
of the virtue. One of these parts is providence, or foresight (providentia) 
and it consists of the practicai intellectual function of ordering present and 
future voluntary actions to the end of human life.5 Note that this integral 
part is not simply for the consideration of actions in relation to a proxi- 
mate end, but rather, “in finem humanae vitae.” Yet, so far as I know, 
when St. Thomas does identify prudence with some kind of wisdom, he 
qualifies the proposition by adding that prudence is not “ universal 
wisdom.”6 This is the way in which St. Thomas usually speaks of the 
kind of wisdom which is restricted to a certain genus. However, it may 
be that St. Thomas is merely reminding us that prudence is not moral 
science, neither moral philosophy nor moral theology. 

In any case, if we grant that the sapiential part of prudence is suffi- 
cient to take care of the need of any good moral agent to refer his 
voluntary actions to his ultimate end, then we should remember that 
this is a minimal requirement of practical wisdom. There should be room 
in a more perfectly developed moral character for a distinct habit of 
practical wisdom. We know of the possibility of that special form of 
wisdom which is a Gift of the Holy Spirit. In a noteworthy little answer 
to an objection,7 St. Thomas has indicated the difference between this non- 
speculative type of wisdom and the purely intellectual habit of wisdom: 


It must be said that wisdom is taken in two ways, for judgment per- 
tains to the man of wisdom and there are two ways of judging. It is 

possible, in one way, for a man to judge by way of inclination (per 
rt as inclinationis) as is the case when the possessor of a habitus 
of virtue judges rightly concerning those things which are to be done 
in accord with virtue, insofar as he is inclined toward these acts; 
hence the statement in the tenth book of the Ethics [1176a17] that 
the virtuous man is the measure and rule of human acts. And it is 
possible, in another way, by way of cognition (per modum cognitionis) 
as is the case when someone who is instructed in moral science judges 
concerning acts of virtue, even if he does not possess the virtue. So, 
the first way of judging divine matters pertains to the wisdom which 


5 II-II, 49, 6 c, et ad 2m. 


6 Prudentia enim est quaedam sapientia, sed non universalis sapientia 
...In Epist. ad Eph. cap. 5, lect. 6. 


78.7.1, 1, 6, ad 3m. 
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is a Gift of the Holy Spirit ...and the second way of judging pertains 
to this subject [theology] inasmuch as it is acquired by study, even 
thought its principles are taken from revelation. 

Let us observe in this text the distinction between an affective wisdom 
which stems from moral virtue and a cognitive wisdom arising from 
science. Though St. Thomas gives the Gift of the Holy Spirit as the 
name of the affective wisdom, he also cites Aristotle as a philosophical 
author who has found a place for that wisdom which is imbedded in a 
life of virtue. Certainly Aristotle was not thinking of the Gift of the 
Holy Spirit. 

In what way, then, may practical wisdom become a habit of the 
virtuous man? Firstly, in the way already noted, that is, as an integral 
part of prudence. Secondly, it may be possible as a distinct practical 
virtue. If we consider the mature moral agent, we find that he will differ 
from the child in the adult’s efforts, vague and informal though they be, 
to reflect upon his moral convictions. Initial opinions about moral be- 
havior are acquired from family customs and admonitions, from instruc- 
tion in school, from the example of early associates, and from religious 
education. We can hardly doubt that most people pass through periods 
of wonder, self-criticism and practical philosophizing, even though they 
have no opportunities to develop a technical habit of moral science. Such 
people form personal and reflective views on human life and its purpose. 
I think we are justified in concluding that these adults make for them- 
selves a philosophy of life which includes some acceptance of a Supreme 
Being and some inclination to adapt their lives to patterns of action 
which are considered right. Even the average college graduate who has 
studied a little philosophy can hardly be regarded as a moral scientist 
in the technical sense, yet we hope that he will develop a habit of judg- 
ing his moral problems in terms of some ultimate view of life. If such 
agents also have religious convictions they can usually assimilate their 
natural philosophical convictions to the ideals of their religious outlook. 
The resultant of such average moral thinking is not moral science in 
the strict sense, for such men are not ordinarily able to express their 
views to others in an orderly manner, nor could they teach what they 
feel to be right. But their reflective habit of mind is probably more 
than ordinary moral prudence. If anyone were to say to me that this 
is precisely what prudence is, then I should agree, with the qualification 
that it is a wise prudence. There may even be some value in singling 
out this possible habit of practical wisdom and emphasizing its termi- 
nation in a vague knowledge but a clearer affective inclination to the 
Highest Good. At times, St. Thomas seems to drop the rigid classifica- 
tions of the Aristotelian virtues and to remember that there may be 
these imperfect practical virtues of the heart. In at least one discussion 
of moral conscience, he suggests that the judgment of conscience may 
be governed not only by the habits of synderesis and moral science but 
also by the habit of wisdom. 


8 De Veritate, XVII, 1, ad 4m. 
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It is worth noting that an effort has recently be made to identify and 
describe an integrating natural moral virtue which could unify and inform 
man’s various natural virtues in the manner that charity informs the 
whole structure of supernatural character. Dom Lottin has suggested 
that this task be assigned to the virtue of religion® He has related 
this claim to the act of intention, conjecturing that it may be precisely 
the habit of religion which could coordinate all of man’s natural virtues 
in terms of the ultimate end. Dom Lottin puts his point before us 
with little hesitation: “Quoi qu’il en soit de l’ordre surnaturel, il est 
manifeste que dans un ordre purement naturel des choses c’efit été A la 
vertu de religion, en son sens plénier, d’affermir cette intention de 
conquéte de la fin derniére par |’orientation en ce sens de toute la vie 
humaine.” 10 

Now, my reaction to this sort of suggestion is mixed. The virtue of 
religion, as described by St. Thomas, enables a man to perform well 
certain special actions whereby he acknowledges the obvious natural 
dependence of man upon God. True, this meaning of religion has noth- 
ing to do with revealed and supernatural religion. It is a natural virtue. 
But I find no real basis in the text of St. Thomas for the suggestion that 
religion might inform the natural virtues as charity does the supernatural 
habits. If we must talk about natural moral character, I would be more 
inclined to use practical wisdom as the dominating virtue in this sphere. 
But all this conjecturing arises from asking a question based on a con- 
trary to fact supposition. The question is: if man were not super- 
naturalized, what would be the constituents of moral character? As a 
practical philosopher, one’s only answer to such questions must be: but 
he is supernaturalized! 

I have intended to suggest, then, that a discussion of practical wisdom 
requires a preliminary distinction between the work of moral science and 
the work of moral prudence. Secondly, I think that some sort of wisdom, 
perhaps both speculative and practical, is needed by the moral scientist. 
Thirdly, I would grant that no habit of speculative wisdom is necessarily 
required in the good average moral agent. Finally, I think that there is 
a kind of practical wisdom, a wisdom of the heart, that wisdom which 
comes per modum inclinationis, which is at least a possible practical virtue 
in the life of the average moral agent. 


Vernon J. Bourke 
St. Louis University 
St. Louis, Mo. 





9 Principes de morale, Louvain, 1947, I, 251-252. 


10 Jbid., p. 252. Lottin cites to the same effect: Card. J. E. Van Roey, 
De virtute charitatis. Quaestiones selectae, Mechliniae, 1929, pp. 21-23. 
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CoMMENT ON Dr. BourkKe’s Paper 
Wisdom, Synderesis and Practical Principles 
I. Wisdom 


Dr. Bourke has made some penetrating and scholarly observations on 
the place of practical wisdom in the sphere of moral action, and especially 
on the role of wisdom in the life of the average moral agent. This com- 
mentary is not intended to be a criticism of what has been said, since 
what has been said has been said very well. This paper will be an 
attempt to understand another phase of practical wisdom, namely, the 
role of wisdom in moral science. 

Because wisdom is an analogous term, its meaning remains as mysterious 
and perplexing as does the meaning of being. Wisdom has been defined 
as a supreme form of knowledge having a universal object and proceeding 
from first principles.1 Wisdom is a sapida causarum cognitio, a knowledge 
which is a “tasting” of the causes of things. Wisdom is also defined as 
a perfect work of reason, which reason is in accord with revealed truth 
and is never separated from the supernatural.2 Finally, wisdom considers 
the very object of happiness, viz., the highest intelligible? and this little 
knowledge about God which we can have through wisdom is preferable 
to all other knowledge.* 

Wisdom is always related to the good,5 and is always subordinated to 
charity: “...caritas est forma virtutum, motor et radix”® Moral wisdom 


1J. Maritain, The Degrees of Knowledge, tr. B. Wall and M. Adamson 
(London: Century Press, 1937), p. 305. Cf. J. Maritain, Science and 
Wisdom, tr. B. Wall (New York: C. Scribner’s Sons, 1940), pp. 22-24, 
where three sorts of wisdom, essentially distinct and hierarchically ordered, 
are distinguished: infused wisdom (mystical wisdom with the Gifts of the 
Holy Ghost) ; theological wisdom (faith and reason) ; metaphysical wisdom 
(reason, knowledge by analogy). These differ from one another by their 
objective light and formal object. 


2St. Thomas Aquinas, Sum. Theol., II-II, 45, 2, R.; I-II, 19, 9, R. Cf. 
De Virt. in Comm., a. 8, R.: rationis etiam officio ex appetitu ultimi finis 
homo deducitur in ea quae sunt convenientia illi fini. 


3St. Thomas Aquinas, Sum. Theol., I-II, 66, 5, ad 2. Cf. Sum. Theol., 
I, 1, 6, R.; I-II, 57, 2, R.; Contra Gentiles, IV, 12; De Virt. Card., a. 1, ad 4. 


4St. Thomas Aquinas, Sum. Theol., I-II, 66, 5, ad 3. 


5St. Thomas Aquinas, De Virt. in Comm., a. 12, R.: the complete and 
ultimately formal principle in the definition of virtue is the good. Cf. 
J. Maritain, Neuf lecons sur les notions prémiéres de la philosophie morale 
(Paris: P. Téqui, 1945), p. 21: the notion of good is not reserved to moral 
philosophy, but it already has a place in speculative philosophy. It is 
because it is a valid and legitimate notion in metaphysics that we can 
understand what is valid and necessary in morality. 


6 $t. Thomas Aquinas, De Caritate, a. 3, R. Cf. Quodlibet., XII, q. 15, 
a. 1, R.: who has charity has all the virtues. De Virt. Card., a. 2, R.: man 
reaches God only by charity. Cf. also E. Gilson, Wisdom and Love in 
St. Thomas Aquinas (Milwaukee: Marquette University Press, 1951), pp. 
4-5: metaphysical wisdom must be an object of love because it is a science 
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has a vital connection with the good,” because it consists in a knowledge 
of the first principles of human action, beginning in the realization that 
man has a supernatural destiny which obliges him to turn to a good 
which is proportionate to human nature. This conversion to the good 
can prepare man for the reception of supernatural grace whereby he 
will never be separated from the Good which is God8 

Metaphysically, the conversion to the good can be explained in the 
fdllowing way. A power can be related to its possible act and to its 
actual act. At neither end of the relation are the two terms the same, 
e.g., the power to see is not seeing. Appetite or the power to seek, desire 
and enjoy a good is also related to its possible act and its actual act. 
Here, too, the two terms are not the same, e.g., the power to desire a 
good is not the desiring of the good. The possible term of rational 
appetite is a good and also any good; ® rational appetite can desire any- 
thing in which is found the ratio boni or the ratto diligendi. Thus, the 
ratio bont is the reason for desire. The ratio boni, in turn, is found every- 
where there is ens, because bonum and ens are convertible. Ens stands 
in knowledge and therefore sub ratione boni, it stands in appetite, i.e., as 
unlimited, for ens as ens is not limited. The ratio boni, therefore, is the 
totum universale (ratio diligendi) related to inferiors, particular goods 
(ratio huius boni)—bonum particulare is id in quo invenitur ista ratio, scil., 
res dilecta. Because the ratio boni is eminently found in God, He is said 
to be universaliter bonum.11 The desired good (res dilecta) achieves 
appetite as a good which resides in the love of it, or sometimes as a good 
which resides in, e.g., the knowledge of it. More than anything else, 
man wishes to know; knowledge is the good of the intellect which the will 
desires: bonum intellectum est obiectum voluntatis.12 Man is, therefore, 
said to be wise in the sense that his intellect is fully ready to know the 





through which man finds his way toward beatitude. E. Gilson, op. cit., 
p. 39: intellectual life is “ intellectual” because it is knowledge, but it is 
“life” because it is “love”. 


7J. Maritain, Neuf lecons sur les notions prémiéres de la philosophie 
morale, p. 61: the moral order is a particular order, and God is at the head 
of this order. Cf. pp. 22, 31: the passage of the metaphysical or trans- 
cendental good to the moral good is not effected by a simple logical 
particularization; it supposes a new idea, it supposes moral experience. 


8 One man’s conversion to the good, see the excellent papers of Gerard 
Smith, S.J., “The Natural End of Man”, and A. C. Pegis, “ Nature and 
Spirit: Some Reflections on the Problem of the End of Man”, Proceedings 
of the American Catholic Philosophical Association, Vol. XXIII (1949), 
pp. 47-61; 62-79. 


St. Thomas Aquinas, De Virt. in Comm., a. 5, R.: to tend to the good 
is proper to the will by its very essence as a potency. 

10 §t. Thomas Aquinas, Sum. Theol., I, 16, 3, R. 

11§t. Thomas adds that in order that a man will some particular good 


with a right will, he must will that particular good materially and the 
divine and universal good formally—Sum. Theol., I-II, 19, 10, R. 


12 St. Thomas Aquinas, De Caritate, a. 3, R. 
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truth, which is the good of the intellect.13 Further, it is only by knowl- 
edge that the good sought, possessed and enjoyed is present.14 


II. Speculative and Practical Wisdom 


Wisdom is speculative or practical. Theological wisdom and the wisdom 
of grace transcend the division of the speculative and practical; these 
orders of wisdom are formally speculative and practical at the same time.15 
Philosophical wisdom, on the other hand, is essentially and formally either 
speculative or practical16 The question might be posed: can philosoph- 
ical wisdom, and moral wisdom, in particular, transcend the division of 
the speculative and practical as theology does? Before discussing moral 
science as a practical wisdom, and before answering the question asked, 
the distinction between speculative and practical knowledge must be made. 
This distinction is made in the following way. 

In knowledge, there is a reason why the knowledge act is exercised 
(end of the operant) and there is that which this exercised act of knowl- 
edge accomplishes (end of the operation—finis operis). The two purposes 
may or may not coincide; the purpose of the operant is accidental to the 
purpose of his operation. The finis operis (end of operation) distinguishes 
speculative from practical knowledge,17 and these fines operis can be 
called the formal objects of knowledge. 

Speculative science has as its formal object the inoperable; practical 
science has as its object the operable, the true ordered to work. The 
operable is that which can be made, and it is, therefore, related to esse, 
as is any being. This relation of the operable to esse is made, in prac- 
tical sciences, by willing it, not merely in the sense that one must will to 
know that relation, but in the sense that one must will that relation to be, 


13 St. Thomas Aquinas, De Virt. in Comm., a. 7, R.; a. 12, R.; Sum. 
Theol., I-II, 56, 3, ad 2; 57, 2, R.; In VI Ethic., lect. 2; Marietti, n. 1130. 


14 Cf. John of St. Thomas, Cursus Theologicus, I-II, q. 21, disp. 12, a. 1; 


Vivés, t. VI, n. 17, pp. 110-111: it is necessary that the good be known and 
achieved under the formality of the true. 


15 J. Maritain, The Degrees of Knowledge, p. 390. Theology becomes 
a practically practical science of contemplation and union with God in 
St. John of the Cross, the director of souls and the practitioner of wisdom. 


16 J. Maritain, Science and Wisdom, p. 32, n. 1. 


17 St. Thomas Aquinas, De Verit., III, 3, R.: the practical intellect differs 
from the speculative intellect by its end [operation]. De Virt. in Comm., 
a. 7, ad 4: the speculative intellect is not ordered to something outside 
itself, but is ordered to its own act as to an end. De Virt. in Comm., a. 6, 
ad 5: the true of the practical intellect is the good which is the end of 
operation. In III de Anima, lect. 12; Marietti, n. 780: the speculative 
intellect considers universal truth and falsity simply; the practical intellect 
applies to operables and singular operations. Cf. Sum. Theol., I, 14, 16, 
R.; I, 79, 11, R.; Contra Gentiles, III, 75; In IIIT de Anima, lect. 15; 
Marietti, n. 820. Cf. also Cajetan, In Sum. Theol., I, 79, 11; Leonine, 
t. V, n. 2, p. 279: the speculative intellect differs from the practical intellect 
in that the practical intellect is concerned with that which of itself can be 
ordered to the work of a power other than the intellect. The speculative 
intellect is concerned with that which of itself does not have this ordination 
to work, but is naturally ordered to the knowing of truth. 
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and unless it be willed it will not be known. Practical science thus joins 
its knowledge of the formal cause of an effect to esse by willing that 
juncture, or that esse.18 The operable in practical knowledge is also an 
end because it is willed to be. The formal cause (the object in the state 
of being known) is also a final cause (the object is willed to be), and it is 
in this way that the object in practical knowledge is willed as an end.19 

The inoperable is that which is or can be, and it is, therefore, also re- 
lated to esse. This relation, in speculative sciences, is not made by willing 
it, as it is in practical sciences. In speculative science one must will to 
know the relation of formal object to esse, but this will to know will not 
achieve the knowing of the relation (no more than willing to see will 
achieve seeing). In speculative science the relation of formal object to 
esse is made (in knowledge) by asserting it, because (in things) it already 
is made. 

The distinction between the operable and the inoperable is a per se 
distinction.2° When the end of operation (the formal object of knowing) 
is the inoperable, the science is speculative, though the operant’s purpose 
be practical. So, when the end or formal object of knowing is the oper- 
able, the science is practical, though the operant’s purpose be speculative.21 

When St. Thomas lists his fourfold division of knowledges, only one 
member of the division is per se speculative and one member of the 
division is per se practical. The other members in the division are only 
accidentally speculative or accidentally practical.22 The members are: 


18 For this analysis of the role of esse in practical and speculative knowl- 
edge, as well as the metaphysical explanation of the ratto boni, I am in- 
debted to some stimulating discussions with members of the Philosophy 
Department of Marquette University. 


19 St. Thomas Aquinas, Sum. Theol., I, 79, 11, ad 2; I, 16, 3 and 4. Cf. 
Y. Simon, Critique de la connaissance morale (Paris: ‘Labergerie, 1934), 
pp. 56, 91. The practical intellect can grasp its object as simultaneously 
good and true. Its operation is intellectual and voluntary because its 
object, the good (true) is able to exert formal and final causality. 


20 Cf. Cajetan, In Sum. Theol., I, 79, 11; Leonine, t. V, n. 2, p. 279: to 
be ordered and not to be ordered to work is a per se, not an accidental, 
difference. 


21St. Thomas concludes that speculative knowledge is more excellent 
than practical knowledge. This conclusion is based on God’s knowledge. 
God has of Himself a speculative knowledge only for He Himself is not 
operable. Of all other things He has both speculative and practical 
knowledge; His knowledge is speculative as regards the manner of know- 
ing (perfectly). Of things which He can make, but does not make at any 
time, He has not a practical knowledge as regards the end (operation). 
He has a practical knowledge of what He makes in some period of time. 
Evil things, though not operable by Him, fall under His practical knowl- 
edge—Sum. Theol., I, 14, 16, R.; De Verit., III, 3, R. 


22 Cajetan, In Sum. Theol., I, 14, 16; Leonine, t. IV, n. 2, p. 197, proves 
this point in the following way. Knowledge which is speculative as regards 
the [formal] object is speculative only. Knowledge which is speculative as 
regards the manner of knowing only, or the end [of the operant] only, is 
partly practical and partly speculative. Knowledge which is speculative 
in neither of these ways remains wholly practical. Cajetan carefully points 
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(a) per se speculative knowledge, which is speculative in formal object, 
manner of knowing and end of the operant. (b) Speculative knowledge, 
which is speculative in fermal object and manner of knowing; here the 
end of the operant is practical. (c) Per se practical knowledge, which is 
practical in formal object, manner of knowing and end of the operant. 
(d) Practical knowledge, which is practical in formal object and manner of 
knowing; here the end of the operant is practical.23 

St. Thomas cites two examples of practical knowledge, which is acciden- 
tally or secundum quid speculative. When a builder considers how a house 
can be made and works out a whole plan of making or doing, without 
executing the plan, the knowledge is per se practical because concerned 
with an operable object; the manner of knowing is practical, but the end 
of the operant is speculative.24 When a builder considers a house by 
defining it according to genus and species, the knowledge is per se prac- 


tical because the object is operable; the manner of knowing and the end 
of the operant is speculative.25 


III. Moral Wisdom — 


To return to the question: how is moral science related to speculative 
and practical knowledge? Can moral wisdom be simultaneously specula- 
tive and practical? 26 According to St. Thomas’ distinction of speculative 
and practical knowledge, moral science is per se practical, because its 





to the fact that practical and speculative are taken here not only as con- 
ditions of knowledge in itself, but also knowledge on the part of the 
knower. He adds: “if you note this point you will escape the jibes of 
adversaries ’—In Sum. Theol., I, 14, 16; Leonine, t. IV, n. 3, p. 197. 


23 The division of knowledges is found in De Verit., III, 3, R. and Sum. 
Theol., I, 14, 16, R. 


24St. Thomas Aquinas, De Verit., III, 3, R.; Sum. Theol., I, 14, 16, R. 
Cf. Cajetan, In Sum. Theol., I, 14, 16; Leonine, t. IV, n. 3, p. 197: the art 
of building in one who does not intend to build is speculative as regards 
the end [of the operant] and practical as regards the manner of knowing 
and the object [end of the knowledge which is building]. Cajetan says 
that knowledge which is practical as regards the object, manner of know- 
ing and end of the knowledge [not the end of the knower] is true prac- 
tical knowledge. In St. Thomas’ text, however, it is called partly specu- 
lative as regards the end of the knower. Knowledge that is practical as 
regards the object [end of the operant], but not as regards the manner 
of knowing or the end of the knowledge is partly speculative and partly 
practical. Knowledge which is speculative as regards the end [of the 
operant] only is knowledge of an operable in a speculative way. It is 
knowledge which investigates what a thing is. Such a knowledge does not 
exist in craftsmen, but exists in philosophers who, when they know what 
a house is, do not possess the knowledge necessary to make it. 


25 This knowledge is called speculative without being qualified in De 
Verit., III, 3, R. In Sum. Theol., I, 14, 16, R., it is called speculative 
secundum quid and practical secundum quid. 


26 This problem is worked out in detail in the unpublished doctoral 
dissertation of Mother M. L. Martinez, R.S.C.J., Recta Ratio According 
to St. Thomas Aquinas (St. Louis University, 1950), written under the 
direction of Dr. Bourke. 

















The American Catholic Philosophical Association 173 


formal object is the operable (human acts).27 Moral science can be fully 
practical when it deals with singular action, e.g., in the prudent man, the 
formal object, the manner of knowing, and the end of the operant would 
be practical. Moral science can be speculative according to the end of 
the operant, e.g., a moral scientist who works out an entire course of 
action concerning a proposed act, according to the dictates of a true 
conscience, but who freely chooses to act contrary to this knowledge.28 
Moral science, on the other hand, can never be purely speculative (as 
John of St. Thomas or perhaps even Aristotle might say). Moral science 
achieves its perfection in the prudential judgment,2® which is a purely 
practical knowledge dealing with the exercised singular action. It is a 
perfection in knowledge because it has esse in it. The judgment of con- 
science preceding the free choice act, however, is still in the order of 
knowledge and specification because, before the actual exercise of an act, 
one can still choose to act against conscience. 

St. Thomas sometimes distinguishes science from virtue, and at other 
times he calls science a virtue.29 His reason is that if a man have science 
imperfectly, he is disposed to that science but he does not have the 
science. The possession of demonstrative knowledge does not make a 
man of good will in the consideration of truth, but only of good ability.31 


27 Cajetan, In Sum. Theol., I, 14, 16; Leonine, t. IV, n. 3, p. 197. John 
of St. Thomas says, however, that unless moral science is followed by 
prudential reasoning and right decisions, it is only speculative—Cursus 
Philosophicus, t. 1, Ars Logica, Pars II, q. 1, a. 4; Reiser, pp. 276a 21-b 3, 
276b 34-277b 23; Pars II, q. 27, a. 1; Reiser, pp. 826b 44-827a 5: if moral 
science is viewed practically, it is the same thing as prudence and thus it 
does not pertain to speculative habits, but to practical habits. But if it is 
viewed speculatively as ehtical science, which treats of the nature of 
virtue, it pertains to philosophy and is a part of it. J. Maritain in Science 
and Wisdom, pp. 80-81, n. 1, notes this confusion in John of St. Thomas 
and says that the word science takes on a diminished meaning when it 
passes into the practical order. Practical sciences are essentially practical 
because of their object, which is a work or action to be performed. They 
retain a speculative element up to the point at which practical knowledge 
ceases to be a science and becomes prudence. 


28 Cajetan, In Sum. Theol., I, 14, 16; Leonine, t. IV, n. 3, p. 197, would 
call this true practical knowledge on the part of the knowledge, not on the 
part of the knower. 


29St. Thomas Aquinas, De Virt. in Comm., a. 6, ad 1. In this text, 
St. Thomas distinguishes between moral science and prudence and says 
that prudence involves more than practical science. “Now a universal 
judgment of things to be done belongs to practical science.... During the 
very existence of this science, however, reason’s judgment in the particu- 
lar act may be intercepted so as not to decide rightly; and for this reason 
it is said to be of little worth for virtue because although it exists, a 
man may sin against virtue.” Cf. Y. Simon, Critique de la connaissance 
morale, pp. 76, 95: the good moral scientist views his abstractions in direct 
relation to concrete singular existence. He will be cautious of a priori 
generalizations and circumspect about the hard and fast judgments. 


80 St. Thomas Aquinas, Sum. Theol., I-II, 56, 3, R. 


31St. Thomas Aquinas, De Virt. in Comm., a. 7, ad 5. Sum. Theol., I, 
1, 6, ad 3: since judgment pertains to wisdom, in accord with a twofold 
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Habit, therefore, implies a certain lastingness, while disposition does not.32 
Taken in this sense, one who possessed the habit of moral science im- 
perfectly would be disposed to the science, but would not possess the habit 
of science. Moral science, therefore, must insure habitual right reasoning 
derived from universal moral principles, enabling one to reason to true 
conclusions about the kinds of human acts that will bring man to happi- 
ness.33 Moral science would then be a wisdom in the sense that it directs 
all human actions to God and concerns itself with supernatural and theo- 
logical principles.34 

There is. another way in which moral science uses supernatural prin- 
ciples, viz., in moral reasoning where superior reason supplies a premise 
in the moral syllogism. Superior reason is defined as wisdom which is 
intent on the contemplation of eternal things. Inferior reason, on the 
other hand, is called science which is intent on the ordering of temporal 
things.35 The relation of superior reason to inferior reason might be 
compared to the relation of theology to moral science. And, just as moral 
science has an extrinsic dependence on theology,36 so it would seem that 
science which is intent on the ordering of temporal things is related to 
wisdom which is intent on the knowledge of eternal things. “ Lower 
reason is said to flow from the higher, or to be ruled by it, in so far as 
the principles used by the lower reason are drawn from and directed by 
the principles of the higher reason ”.87 St. Thomas even says that superior 





manner of judging there is a twofold wisdom. A man may judge in one 
way by inclination, as whoever has the habit of a virtue judges rightly of 
what is virtuous by his very inclination towards it. Hence it is the virtu- 
ous man...who is the measure and rule of human acts. In another way 
a man may judge by knowledge, just as a man learned in moral science 
might be able to judge rightly about virtuous acts, though he had not 
virtue. Cf. Sum. Theol., I-II, 57, 1, R. 


32 ~ Thomas Aquinas, Sum. Theol., I-II, 49, 2, ad 3; De Virt. in Comm., 
a. 6, ad 1. 


33, V. J. Bourke, Ethics (New York: The Macmillan Co., 1951), p. 236. 
Dr. Bourke has already suggested the purpose and role of the habit of 
moral science. 


34St. Thomas Aquinas, Sum. Theol., I-II, 57, 2, ad 2: wisdom contains 
both intelligence and science, because it consists in the possession of the 
final findings of the sciences and at the same time of the first principles on 
which these conclusions depend. Wisdom is therefore the highest intel- 
lectual virtue, and whoever has it has the others. 


35 St. Thomas Aquinas, Sum. Theol., I, 79, 9, R.; In II Sent., d. 24, q. 2, 
a. 2 De Verit., XV, 2, ad 5. Cf. St. Augustine, De Trinitate, XI, 7, PL. 42, 
col. 1005. 


36On the relation of ethics to theology, see G. P. Klubertanz, SJ., 
= a. and Theology ”, The Modern Schoolman, Vol. XXVII, no. 1 (Nov. m 
1949), p. 38. 


87 St. Thomas Aquinas, Sum. Theol., I, 79, 9, ad 2; De Verit., XXII, 
13, R.: superior virtue perfects inferior virtue and gives it a mode of 
operation beyond its own specific level. 
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reason is responsible for the resolution of every ultimate practical de- 
cision.38 Human acts are therefore directed by superior and inferior 
reason, either reason serving as a minor premise in the practical syl- 
logism as apprehending ends which are true goods for man. 

Inferior reason which is separated from superior reason would be like 
moral science that is separated from theology. Moral science that has 
recourse only to lower reason is a purely natural science. Such is Aris- 
totle’s moral science, which is a purely speculative wisdom,3® with its 
emphasis on specification rather than exercise. Though St. Thomas was 
inspired by the Aristotelian doctrine of habit, his analysis of habit 
is not strictly Aristotelian. St. Augustine’s doctrine of superior and 
inferior reason, which is both speculative and practical wisdom, finds an 
important place in Thomistic morals. St. Thomas’ attempt, therefore, 
to bridge the gap between the rigid division of speculative and practical 
knowledge as found in Aristotle, with St. Augustine’s doctrine of superior 
and inferior reason is much like his attempt to bridge the gap between 
the natural and supernatural end in man. Needless to say, St. Thomas’ 
attempt was successful. 


IV. Synderesis and Practical Principles 


Granted that the end of man is supernatural, and that superior and 
inferior reason operate in moral decisions, the habit of synderesis which 
proclaims that good is to be done and evil avoided cannot be a purely 
natural habit. St. Thomas says that synderesis signifies neither superior 
nor inferior reason, but it has a common relation to both! Synderesis 
cannot be related exclusively to inferior reason if man has a supernatural 
end; however synderesis is often spoken of as a ratio naturalts 42 as distinct 
from ratio dsicursiva, but ratio naturalis refers to many things.43 Synderesis, 
therefore, need not be limited to natural knowledge alone. It is not 
surprising that Aristotle speaks of prudence and right reason rather than 


38 St. Thomas Aquinas, Sum. Theol., I-II, 15, 4, R.:...it belongs to 
higher reason to judge of all...of things pertaining to human principles 
we judge according to divine principles, which is the function of the higher 
reason. Cf. Sum. Theol., I-II, 74, 7 7, R.; De Verit., XV, 3, R. 


39 See Aristotle, Nic. Eth., X, 7, 1178 12-18. 


40 A. Marc. S.J., Psychologie réflerive, t. II (Paris: Desclée de Brouwer, 
1949), p. 196, n. 1. 


41St. Thomas Aquinas, De Verit., XVI, I, ad 9:...synderesis neque 
nominat rationem superiorem neque inferiorem, sed quid communiter 
habens se ad utrumque. Both superior and inferior reason proceed as 
minor premises from synderesis which is the major premise. 


42 St. Thomas Aquinas, Sum. Theol., I, 79, 12, R.: synderesis is a special 
natural habit. Cf. Sum. Theol., I-II, 58, 5, R.; De Virt. in Comm., a. 8, R. 


43 Dom O. Lottin, O.S.B., Principes de morale, Vol. I (Louvain: Editions 
de l’Abbaye du Mont-César, 1947), pp. 122-123. 
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synderesis.44 On the other hand, men like St. Augustine and St. Bona- 
venture would locate synderesis in a pondus in the will.45 

What is the relation between synderesis and the natural habit of 
intellectus? Are these the same habit, or is synderesis only accidentally 
distinct from intellectus? 46 Synderesis and intellectus are often identified. 


St. Thomas says, for example, that good and good is to be done fall under 
the first principles of intellectus.47 


According to the division of speculative and practical knowledge, syn- 
deresis is practical in its formal object, because it deals with operable 
things, true human goods.48 It is speculative secundum quid because of 
its manner of knowing which is universal, for it is right reason declaring 
universal laws of right moral action. The end of the operant may be 
speculative or practical. 

Does the first principle issuing from synderesis precede every act of 
the will? There is no habit in the will corresponding to the intellectual 
habit of synderesis, because the natural inclination of the will to the 
good needs no habitus.49 Synderesis can give practical truth in conformity 
with right appetite because, in the mutual involvement of intellect and 
will,5° the will can assist the intellect in its first practical dictates. 


44 St. Thomas does, however, remark that synderesis corresponds to the 
practical intellect of Aristotle—In III Sent., d. 33, q. 2, a. 4, sol. 4. 


45 St. Augustine, De Civitate Det, XI, 28, PL 41, coll. 341-342: he is 
not justly called a good man who knows what is good, but who loves it. 
Cf. J. Rohmer, “ Syndérése ”, DTC, XIV, n. 2, col. 2995: St. Bonaventure 
puts synderesis in the will and speaks of it as a habitual power which 
inclines the will to moral good. 


46 John of St. Thomas, Cursus Theologicus, I-II, qq. 57-62, disp. 16, a. 2; 
Vives, t. VI, n. 34, p. 460: we do not distinguish synderesis from the entire 
genus of the habit of first principles, but include it in the genus; so that 
the understanding or habit of first principles is as a subalternated species 
which is divided into two species, scil., the understanding of speculative 
principles and synderesis, which is of practical principles, just as science 
is a subalternated species which is divided into the various species of 
sciences. (Yet, each science is essentially different; are synderesis and 
intellectus, then, essentially different?) 


47 St. Thomas Aquinas, Sum. Theol., I, 79, 9, R.: the first indemonstrable 
principles belong to the habit of intellect. Cf. De Virt. in Comm., a. 12, 
R.; Sum. Theol., I-II, 57, 2, ad 2; 57, 4, R.; 58, 4, R 


48 J. Maritain, Neuf legons sur les notions prémiécres de la philosophie 
morale, p. 157, says that the first principle of the practical intellect knowa 
by synderesis is an entirely intellectual assertion. On the other hand, 
Y. Simon, Critique de la connaissance morale, p. 56, says that the judg- 
ment of ‘synderesis is par excellence speculativo-pratique. John of St. 
Thomas, Cursus Theologicus, I-II, q. 21, disp. 12, a. 1; Vivés, t. VI, n. 16, 
p. 110, says that the rule of things to be done is gathered from. many 
notions, scil., from the first principle of operable things, which pertains 
to synderesis; from experience; from the things which faith teaches and 
from other things upon which probability or certainty in moral affairs 
depend. Now all this pertains to science or to presupposed notions. 


49St. Thomas Aquinas, Sum. Theol., I-II, 56, 6, R.; I-II, 49, 4, ad 1 
and 2; De Virt. in Comm., a. 5, R.; a. 8, R. 


50 St. Thomas Aquinas, Sum. Theol., I, 16, 4, ad 1; De Virt. in Comm., 
a. 6, ad 5; a. 7, R.; De Verit., XXII, 1, ad 1 
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Synderesis is sometimes called conscience, since all the habits by which 
conscience is formed have their efficacy from the first habit of synderesis ; 
thus conscience remains in synderesis as in a cause.51 The judgment of 
conscience is of a particular act and takes place by examination; in this 
sense it differs from synderesis.52 Synderesis is the first rule of human 
action; conscience is a kind of regulated rule, and therefore conscience 
can err 53 whereas synderesis cannot be in error. St. Thomas says that 
just as the speculative intellect is governed by the true nature of things, 
so is the practical intellect governed by objective rightness.54 There 
may be error in the other principles in practical reasoning, and one might 
draw wrong conclusions from true premises.55 


51 St. Thomas Aquinas, Sum. Theol., I, 79, 13, ad 3. Sum. Theol., I, 79, 
13, R.: since habit is a principle of act and conscience is an act, some- 
times the name conscience is given to the first natural habit of sy nderesis. 
In II Sent., d. 24, q. 2, a. 4: conscience is not parallel to synderesis but 
subordinate to it in the manner that a conclusion is derived from a prin- 
ciple. Cf. De Verit., XVII, I, R. and ad 1. Cf. also John of St. Thomas, 
Cursus Theologicus, LI, q. 21, disp. 12, a. 1; Vives, t. VI, n. 16, p. 110: 
conscience proceeds remotely and originativ ely, and is formed by diverse 
principles and notions, and especially by those of synderesis....It has its 
origin principally in synderesis, and conscience is sometimes ‘called syn- 
deresis, e.g., by St. Jerome and others....Conscience does not mean 
science alone but an application of it and a dictate, as a science with 
something else...when one proceeds to form and apply in particular 
some dictate from moral principles, of that which is to be done in relation 
to what he judges to be in conformity with reason, he is said to form 
conscience and a practical judgment of things to be done. 


52 St. Thomas Aquinas, De Verit., XVII, 1, ad 4; XVII, 2, ad 2. 
53 St. Thomas Aquinas, De Verit., XVII, 2, ad 7. 


5 


54St. Thomas Aquinas, De Malo, VII, 5, ad 6; Swm. Theol., I, 17, 3, 
ad 2; I-II, 53, 1, R.; I-II, 57, 1, sed contra. Cf. John of St. Thomas, 
Cursus Theologicus, I-II, qq. 57-62, disp. 16, a. 1; Vivés, t. VI, n. 3, pp. 
436-437: speculative truth is ruled by that which is or is not in reality; 
practical truth is not ruled by the being or the non-being of a thing, but 
by that which ought to be according to right and human existence. For 
he who does what he can, and has no intention of erring, nor of doing 
what is evil, although speculatively and in the thing itself it may not be 
good, it is practically good because it is what it ought to be and what he 
can do; as one who possesses something and is doubtful of the legitimacy 
of the title. If such a man makes a sufficiently diligent inquiry and his 
doubt is not removed, he remains practically secure, for though he is not 
certain of the thing itself, he remains certain that he did what he ought 
to do, and what he can; and to this truth practical and moral direction 
is conformed. 


55 St. Thomas Aquinas, Sum. Theol., I-II, 57, 6, ad 2; De Verit., XVI, 

2,ad 1; XVI, 3, ad 1; XVII, 1, ad 1: synderesis is not deficient as regards 
ae ersals, but in the application to the singular; and thus synderesis is 
not deficient in itself but in some way in conscience. De Verit., XVII, 
2, R.: error may arise in conscience from a false judgment of the superior 
reason or from an inferior reason, as when someone is mistaken in the 
human standards of just and unjust, or right and wrong. Cf. John of 
St. Thomas, Cursus Philosophicus, t. I, Ars Logica, Pars II, q. 1, a. 4; 
Reiser, p. 276a 21-b 45: whence this syllogism [practical] does not bear 
a conclusion only by reason of the true and what is known, but also by 
reason of the good by counsel and judgment. Wherefore the disposition 
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Is synderesis a special habit? St. Thomas lists only five intellectual 
virtues,56 which are distinguished according to three principles: the active 
principle of such disposition; in respect of nature; in respect of different 
objects.57 Among the intellectual virtues, the speculative are distinguished 
from the practical in that the speculative have as their object necessary 
things—wisdom, science and understanding; and the practical virtues have 
as their object contingent things.58 Reason orders each type of intellec- 
tual virtue differently: on those things on which reason operates, reason 
stands as rule and measure; on those things on which reason speculates, 
it stands as the ruled and measured to the rule and measure because the 
good of the intellect is the true which the intellect achieves when it is 
made equal to the thing.59 

One further point might be made regarding synderesis. What is the 
relation of synderesis to law and the norm of morality? Synderesis, as 
a habit, is distinguished from law which is an act or product of reason.80 





of such a syllogism in so far as it is practical, that is, is ultimately ordered 
to operation, does not pertain to logic, but to prudence. However, this 
bears a kind of similitude to the disposition of logic, for as one who argues 
with four terms paralogizes speculatively, so the imprudent or the in- 
continent man, because he does not dispose the dictate of universal or 
practical judgment correctly, errs practically. Thus St. Thomas calls this 
practical disposition a syllogism by way of similitude and secundum quid. 
St. Thomas says, Sum. Theol., I-II, 77, 2, ad 4, that the incontinent man 
reasons with four propositions, two of which are universal, e. g., no fornica- 
tion is lawful (reason), and pleasure is to be pursued (passion). 


56 St. Thomas Aquinas, In VI Ethic., lect. 1; Marietti, n. 1109; lect. 3, 
n. 1149; Sum. Theol., I-II, 57, 2, sed contra; I-II, 58, 2, sed contra; 
De Virt. in Comm., a. 13, sed contra. 


57 St. Thomas Aquinas, Sum. Theol., I-II, 54, 2, R. 
58 St. Thomas Aquinas, Sum. Theol., I, 14, 1, ad 2; II-II, 47, 5, R. 
59 St. Thomas Aquinas, De Virt. in Comm., a. 13, R. 


609 Dom O. Lottin, OS.B., Psychologie et morale aux XIIe et XIlIle 
siécles, Vol. II (Louvain: Abbaye du Mont César, 1942), p. 26. Cf. 
St. Thomas Aquinas, De Caritate, a. 4, ad 6: the precepts of the natural 
law are the acts of the virtues, not habits. Sum. Theol., I-II, 94, 1, R.: 
law is not properly and essentially a habit. Habit is that by which we act. 
However, since the precepts of the law are sometimes considered actually 
by reason, while sometimes only habitually, in this way law may be called 
a habit. Sum. Theol., I-II, 91, 1, R., 92, 2, R.: law is a dictate of reason 
as commanding something; as an enunciation is a dictate of reason as 
asserting something. Cf. also John of St. Thomas, Cursus Theologicus, 
I-II, q. 17, disp. 7, a. 2; Vives, t. V, n. 10, pp. 595-596: to command is 
an act of the intellect since it is to—announce or to—intimate or to— 
manifest what is to be done by saying: do this. In this way law is a kind 
of precept and command, since the act of law is to command and prohibit. 
Law is a dictate and rule to which the will conforms; this rule cannot 
be the act of the will, for then the rule to which the will should con- 
form would be the will itself, and also its act, which is absurd. 
Therefore law and precept is not an act of the will, but an act of 
reason. Thus it is signified by the name of light in Scripture (Prov. vi): 
mandatum lucerna est, et lex lux. Therefore precept or command which 
is a dictate is said to be light, which pertains to the notion of light and 
making clear, for both are of the intellect. John of St. Thomas, Cursus 
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Law is constituted of judgments of reason; as act, law is logically prior 
to synderesis which is the habit of these judgments.61 As truth is in the 
order of intrinsic formal causality, and the end is in the order of final 
causality, norm and law are in the order of extrinsic formal causality .62 
The universal norm in all moral acts is made individual by the interior 
movement of prudence which integrates the singulars which are the per- 
sonal ends of the subject.63 

From what has preceded, the conclusion reached can be put in the form 
of a question. Can synderesis and moral science be added to St. Thomas’ 
list of virtues, and can these virtues be speculative and practical at the 
same time? I would suggest that they can, and have tried to show that 
this possible answer lies in the realization that the good of man is super- 
natural; that every power, habit, principle and act in moral reasoning has 
an intimate connection with the supernatural. In the order of operation 
and finality, man is a spirit who is achieving his destiny and making a 
name for himself in the Kingdom of Heaven. 


Lottig H. Kenpziersk1 
Marquette University 





History or Puitosopuy Division: Maurice J. Grasewsk1, Chairman. 
The Nature of Mathematical Knowledge according to Rene Descartes 


In treating a certitude in the sciences, Descartes observes that in all 
ancient knowledge “only arithmetic and geometry were exempt from 
falsity.” Nevertheless it would be erroneous, he thinks, to believe that 
they received this character of trustworthiness from the fact that they 
are purely deductive, and that the ancient mathematicians generally 
proceeded by way of analysis. An examination of their writings shows, on 
the contrary, that “the ancient geometricians were accustomed to em- 
ploying synthesis.” The essentially analytical character of mathematics 
belongs, therefore, to legend. If the ancients had it, it must have been 
“as a secret of importance” that they kept “for themselves” and refused 
to hand down to posterity. In reality, when formulating mathematics, 





Theologicus, I-II, q. 21, disp. 11, a. 2; Vives, t. VI, n. 25, p. 22: if an 
object proportionate to the will and regulated by reason is the end itself, 
that end which is the good of man will be said to be good and propor- 
tionate to the will; and it will be manifested as proper through universal 
practical principles which come about by synderesis,...and will point to 
a natural felicity which is to live according to the law and the precepts 
of reason. And these principles and precepts which are proper to man 
as man are made manifest in us by God by the impression of a natural 
light. (Psalm iv): multi dicunt: quis ostendit nobis bona? Signatum 
est super nos lumen vultis tui, Domine. 


61 St. Thomas Aquinas, Sum. Theol., I-II, 94, 1, R. and ad 2. 


62 J. Maritain, Neuf lecgons sur les notions prémiéres de la philosophie 
morale, p. 128. 


63 J. Maritain, Neuf lecons sur les notions prémiéres de la philosophie 
morale, p. 142. 
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they proceeded by synthesis, which to a certain extent was analogous to 
the method of physics. 

What distinguishes mathematics from physics is its greater independence 
of experience. Its origin, in fact, is twofold: from experience and from 
the mind. The first, from experience, is easy to observe: “ For example, 
when we see two stones and without thinking about their nature, we notice 
only that they are two, we form within ourselves the idea of a certain 
number which we call two. If seeing two birds or two trees, we notice, 
also without thinking about their nature, that they are two, we reproduce, 
in the same manner, the idea which we formed before and render it uni- 
versal. Likewise, when we consider a figure which has three sides, we 
form a certain idea which we call a triangle, and we use it to represent, 
generally speaking, all figures which have three sides.” 

The origin of mathematical ideas in the mind is equally manifest. 
“T can form in my mind an infinity of figures, of which no one can have 
the least suspicion that they have ever been perceived by my senses, and 
I do not lack, nevertheless, the possibility of demonstrating different 
properties concerning their nature.” And again, no figure conceived by a 
geometrician is ever found in experience. There is no line “that we 
perceive which is truly straight”. To convince ourselves of this, it is 
sufficient to “look through a magnifying glass at those (lines) which 
appear to us to be most straight.” We then see that they are “ all irregular 
and curved on all sides as waves.” If then “a triangular figure, drawn on 
paper ” makes us, in its crudeness, “ conceive a geometrical triangle,” which 
is perfect, it is because “the true idea of a triangle was already in us.” 
Moreover, it is even probable that “we would never be able to know the 
geometrical triangle from the one which is drawn on paper, if our mind 
did not have the idea of it.” 

Nevertheless, it is not true to say that we have innate ideas. Descartes 
defends himself against innatism. He specifies that by innate he means 
only our “faculty of having within ourselves” certain ideas, “a dis- 
position to conceive them.” That is why he does not speak of innate 
mathematical knowledge, but only of seeds of that knowledge, of “ certain 
seeds of truth which naturally are in our souls.” The innatism of Descartes 
in mathematics is, therefore, nothing other than the innatism of Saint 
Thomas Aquinas in logic when Saint Thomas calls the first principles 
“ scientiarum semina.” In the same way Descartes specifies the role of 
his seeds of truth in our mental life: the ideas “of number” and “ of 
figure” are part of what he calls in us “ primitive” ideas. One discovers 
them at the base of all other ideas, and by means of them “we form 
all our other knowledge ” of physical reality. They too have a function 
which can be called instrumental in our acquisition of knowledge; and 
it is in this manner that he qualifies them as the “ first seeds of useful 
thoughts,” useful for the acquisition of knowledge. 

From the logical and physical origins of mathematics stem “ the certi- 
tude and evidence of its proofs.” Mathematics offers perfect evidence 
by the fact that its demonstrations seem to the mind just as “ manifest ” 
as “ things themselves when they are presented to our eyes.” Mathematics 
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appears, for that reason, as “being the most clear of all the sciences,” an 
advantage which is not to be neglected, for foolish is he who “ prefers 
darkness to light”. The element of clarity is, nevertheless, in itself in- 
sufficient to give mathematics a real value because things can be clear and 
true for us, yet can have no existence outside of our thought.” That is 
why there is “nothing more useless than to occupy yourself with sterile 
numbers and imaginary figures” which remain within the conceptual 
order. We do this each time we study abstract mathematics, because 
“the number which we consider in general, without reference to anything 
in particular, is not outside our thought”; it is only a “manner of think- 
ing.” To leave the conceptual order, and to confer upon mathematics 
a physical value, one must be careful to see that “the thing counted” is 
not “excluded from our conception” of the number. In other words, 
it is necessary that mathematics, in addition to the evidence which it 
gives to our mind, be able to “ offer certitude ” by recourse to experience. 
Such an experience in mathematics is not outside our reach, because 
“the number does not differ from the thing which is numbered” as num- 
bered, and the numerical relations that one studies can be found in the 
things. Thus oriented towards the real, mathematics represents a study 
of the world from a particular point of view. “The order and number 
do not differ, in fact, from the things which are ordered or numbered, but 
they are only ways under which we diversely consider these things.” 
While mathematics is distinguished from the other sciences by its formal 
object, it has in common with them the universe for its material object. 

It is true to say that the mathematical sciences are for Descartes not 
only the most “evident” but also the most “ certain” of all the sciences, 
“ much more certain than any others,” such as physics, astronomy, and 
medicine. This certitude they owe to the fact that the experience on 
which they are founded is solely of continuous quantity, which is the most 
common experience of all. This continuous quantity is “ distinctly ” per- 
ceived; it is perceived in things in a manner “ precise and different from 
any other.” The inferior clarity of the other sciences compared with 
mathematics comes from the fact that their formal object is more com- 
plex, that they “depend on the consideration of things which are com- 
plex.” For this reason, they are obliged to return continually to experience 
to verify their conclusions, without which they remain “ strongly uncertain.” 
Mathematical sciences, on the contrary, because of the simplicity of their 
“formal object,” can do without this experimental verification; the first 
contact they have with experience is sufficient for them. The experimental 
element is very insignificant, due to the precision of the adopted point of 
view. There is nothing in them “that experience could place in doubt,” 
and this gives them “something certain and undoubtable.” 

When experimental data are as simple as in mathematics, “reason 
alone,” Descartes says, can pursue the search for knowledge without any 
hindrance, and by its own means. Its work “ consists entirely in drawing 
conclusions by way of reason.” Taking as the point of departure “ con- 
tinuous quantity,” which can be “numbered in many parts” and repre- 
sented in “ figures”, it becomes possible for us to “know an infinity of 
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particulars which concern numbers, figures, and other similar things ” with- 
out having to appeal to experience. Such is the privilege of the “clear 
and distinct” knowledge par excellence. And we must not be astonished 
that “the truths appear with so much evidence” directly to the mind, 
since we are part of the creation. Numerical relations, which mathematics 
studies, rule the world of our thought as much as they rule the exterior 
world. Simple observation of facts can prove this. On one hand, says 
Descartes, mathematical truths “are in such a harmony with my nature, 
that when I begin to discover” the diverse particularities of numbers and 
figures, “it seems to me that I learn nothing new, but that I see things 
which were already in my mind, though I had not turned my thought 
towards them.” On the other hand, when we consider things outside, 
we discover the same numerical relations and the same particularities which 
are proper to the figures. This proves that such relations are “these 
laws in nature” of which our mind itself is part. There is, therefore, 
nothing surprising that, “congenital with out spirit,” these laws “are 
found naturally in us.” 

Up to this point we have studied mathematics as such; but besides 
“ordinary mathematics” and abstract geometry “there exists a certain 
other science of which they are more the form than the part.” This 
“other sort of geometry is interested in explaining natural phenomena.” 
It gives us, one can say, a more extensive knowledge of the structure of 
the real than the simple science of numerical relations which we call 
mathematics. 

This physical science, mathematical in form, was in its early stages at 
the time of Descartes, and consisted of scattered parts of knowledge. This 
is why the use of mathematics as a model for other sciences made sense: 
and Descartes recommended that physics imitate the systematic exposition 
of mathematical problems. “These long chains of reasons, all simple and 
easy, to which geometricians have recourse in arriving at their most 
difficult demonstrations, gave me the occasion,” Descartes says, “to imagine 
that all other things which can become part of the knowledge of men, can 
be developed in the same way.” In speaking in this manner, Descartes 
does not impose upon the empirical sciences the ways of mathematical 
reasoning, and it is an exaggeration to accuse him of mathematicism. He 
is perfectly conscious of the utility, for each science, of following its proper 
genus. His wish is nevertheless, that all the sciences have the systematic 
character of mathematics. On the other hand, when Descartes says he 
desires to achieve in physics “a certitude equal to the demonstrations of 
arithmetic and geometry,” his statement also is not to be taken in a literal 
sense but understood in its historical perspective. Descartes is trying to 
replace speculative physics, like that of the peripatetics, which offered, as 
he saw it, no assurance of evidence and certitude, with a physics mathe- 
matical in character which would offer such an assurance. This is the 
physics which he himself develops by the use of geometry in optics and 
crystology. 

It is on “ mathematics,” writes Descartes, that “I base all my reasons ”; 
it alone is capable of guaranteeing us exact knowledge in nature, and it is 
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to mathematics that the sciences owe their progress. For example, “at 
first it seems to us that the earth is much larger than all the other bodies 
of the universe; but if we correct the fault of our sense by geometrical 
reasoning, which is infallible, we discover that the moon is smaller than 
the earth and that the sun is much larger.” This scientific knowledge is 
the result of measurements, and order and measure are for us “so natural ” 
that we can “only judge them infallible.” 

To be able to use mathematics in physics, we are obliged “to reduce ” 
observable phenomena, which are “ complex” in their nature, to elementary 
phenomena; and Descartes expresses this idea in saying that we have to 
seek in everything the “simple” element. By this we render possible 
the mathematical expression of relations, and nothing remains but “to 
deduce” the complex phenomena “by necessary consequences.” The 
operation presents no difficulty insofar as one learns “to begin” with 
“simple” phenomena and then to proceed to “the knowledge of the 
more complex.” 

Because of the rationality which Descartes discovers in nature, he hopes 
that science as a whole can one day become a system of knowledge in 
which everything would be interdependent, so that anything in nature, 
“no matter how far and hidden from us, could be discovered.” What 
impresses him above all, in the fragmentary knowledge which he has of 
positive physics, is the evident coordination of all the laws of nature, in 
the sense that the knowledge of one leads to a knowledge of the other. 
He insists that they are “united between themselves by marvellous ties,” 
so that some can “be deduced from others as necessary consequences ”; 
that by beginning with “the simplest laws” of the “sciences” one can 
arrive “by degrees at the most complex.” 

Descartes considers himself to be one of the founders of mathematical 
physics. He believes that he has succeeded in “ clothing and decorating ” 
all of physics with mathematics. Before him, he says, man has used 
mathematics mainly in mechanical arts. But by taking advantage of the 
fact “that their foundations were so firm and so solid,” he applies mathe- 
matics to something which is “more elevated.” He succeeds in this so 
well that he can say: “I think that one must recognize that I have 
proved” and established “by mathematical demonstrations” the nature 
of some of “the most general laws” which pertain to “the making of the 
sky and the earth.” Evidently the ancients had not totally ignored 
mathematics in physics. They found certain truths in physics and mathe- 
matics, “but they were not able to understand these sciences perfectly.” 
For example, in physics they applied mathematics only to the apparent 
movement of the celestial bodies. Nevertheless since mathematical physics 
had not been entirely ignored by them, one can say that the principles 
which Descartes uses in physics contain nothing which has not “been 
received at all times and in all places.” The principles of mathematical 
physics are truly as common as they could be, and Descartes has done 
nothing more in his physics than apply the laws of mathematics as they 
had been used from early times. His only originality consists in admitting 
“in physics no other principles than those which are accepted in geometry 
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and abstract mathematics,” and in eliminating from physics all theories 
not based on quantitative data. “I have considered nothing else,” he 
says, “than the figure, the movement, and the size of each body, nor have 
I examined anything more than the laws of mechanics, the truths of which 
can be proved by unlimited experiences.” He also has understood that 
all nature could be interpreted through mathematics, that “all natural 
phenomena can be explained by means of it.” He has discovered that 
one could use mathematics to explain “all the things in which one ex- 
amines order and measure.” With the help of geometry, he has studied 
things extremely different among themselves: “salt, snow, rainbows, etc.” 
This way of proceeding has given him the best results, so that he declares 
“that all my physics is nothing else but geometry.” 

Convinced that by means of mathematics one could, without distinction, 
“explain all phenomena of nature,” Descartes has the boldness, in his 
study of astronomy, to go beyond the solar system to which Galileo was 
devoted: “I have become so daring,” he writes, “ that I dare now to look 
for the cause of the position of each star”; and the conclusion of his 
inquiry is “that all the matter of the skies tends to proceed away from 
certain centers.” Thanks to the use of mathematics in physics, no problem 
seems to him any longer insoluble for the sciences. He even believes in 
the possibility of a scientific explanation of the origin and evolution of the 
world; by the mathematical “ seeds of truth ” or mathematical dispositions 
which are in us by nature, he believes it possible to solve, one after an- 
other, all the mysteries of the physical world. 

Mathematics, which studies numerical relations in themselves, and mathe- 
matical physics, which studies phenomena in the light of numerical 
relations come, according to Descartes, under a single name: that of 
“universal mathematics.” In choosing it, Descartes claims to go back to 
the primitive Greeks’ notion of mathematics. By mathematics, the Greeks 
understood “not only arithmetic and geometry, but also astronomy, optics 
and other sciences” which made use of mathematics. Conforming to this 
tradition, he wishes “to include in mathematics everything in which 
order and measure” is studied. This is possible insofar as mathematics is 
no longer solely an abstract science but a sort of rudimentary physics, a 
physics which is concerned with the numerical relations of things, and 
with figures. Hence the physical character of mathematics and the mathe- 
matical character of physics come together in order to form a single science 
which studies the quantitative relations in things. What Descartes seeks 
through this, is to give to all knowledge, which is mathematical in form, 
an epistemological meaning. The entire knowledge is thus defined by the 
opposition of this knowledge of quantitative data to any knowledge which 
is not based on quantitative data. For him this is the ultimate meaning 
of the nature of mathematical knowledge.! 


Evie DENISSOFF 
University of Notre Dame 
Notre Dame, Ind. 





1 This article is an extract from a more complete work I am preparing 
entitled “The Nature of Scientific Knowledge and The Beginning of the 
Modern Physical Sciences, according to Rene Descartes,” where all textual 
and documentary data used in this article may be found. 
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PHILOSOPHICAL ProBpLEMS Division: Cart W. Grinpeu, Chairman. 
RESEARCH INTO THE INTRINSIC FinaL Causes of PuysicaL THINGS * 


In studying physical things we are studying natural changes, hoping by 
such a study to come to some understanding of the inner constitution of 
these things. To study a change, however, implies that we seek to define 
it, and to define it in terms which are referable to physical experience.1 
Definitions of changes in mathematical terms may also, of course, be very 
useful in the pursuance of research, but no matter how ingeniously they 
may be devised, they cannot dispense the scientist from the task of finding 
truly physical definitions in terms of qualitative sensible experience, since 
any mathematical definitions used in natural science ultimately must them- 
selves be given some sort of physical interpretation and translation.? 

A change, however, cannot be defined except by stating its direction, 
since what we mean by change is the leaving behind of one physical state 
through the acquiring of a new state. We must, therefore, designate which 
state is left and which acquired, and this is to specify the direction of the 
change. Thus in every branch of science and particularly in physics the 
scientist seeks to determine the terminus a quo and ad quem of a change, 
whether it be a change in the position of a planet, or of a charged particle 
in a cloud-chamber. 

Yet not every change which the scientist observes is (at least immedi- 
ately) susceptible to scientific treatment. Singular or random changes do 
not provide us with any means of discovering anything about the bodies 
to which they happen. The sort of changes in which scientific research is 
interested are those which are observed to occur regularly A 


*TI am greatly indebted in the preparation of this paper to the unpub- 
lished dissertation of Rev. Oswald Austin, C.'SS.R., The Existence of Fin- 
ality in Nature (Angelicum, 1950), prepared under the direction of Rev. 
Humbert Kane, O.P. 


1Cf. St. Thomas, In Boetium de Trinitate, q. 6, a. 2 c.: “Quandoque 
enim proprietates et accidentia rei quae sensu demonstrantur, sufficienter 
exprimunt naturam rei, et tune oportet quod judicium de re vera, quod 
facit intellectus, conformetur his quae sensu, demonstrat de re: et hujus- 
modi sunt omnes naturales, quae sunt determinatae ad materiam sensi- 
bilem, et ideo in scientia naturali terminari debet cognitio ad sensum, ut sc. 
hoc modo judicemus de rebus naturalibus, secundum quod sensus ea 
demonstrat, ut patet iii Coeli et Mundi, et qui sensum negligit in naturali- 
bus, incidit in errorem.” 


2See H. Margenau, The Naiure of Physical Reality, New York, 1950, 
p. 60ff., “Rules of Correspondence.” 


3 Aristotle, Physics V, ec. 4-5, 227b ff. 


4 The regularity or uniformity of change demands a sufficient cause, and 
chance is not a sufficient cause, since it is not simpliciter et per se a cause 
of anything (Cf. St. Thomas, in XI Metaphys. lect. 8, n. 2286 Cathala.) 
Thus wherever a regularity is observed in nature we grasp, although per- 
haps very obscurely, the existence and something of the essence of the 
underlying nature of which this regular action is a property. It should 
be noted, of course, that the “chance” of the mathematicians is not 
necessarily chance at all. It is, as Poincaré says, “a measure of our igno- 
rance,” that is the event in question may be wholly deterministic, but 
since we do not know all the factors involved, we make a bet on the 
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Indeed the whole wonderful apparatus of elaborated instruments, con- 
trolled experimentation, precise measurement, and mathematical theory 
has been evolved precisely to assist us in separating regular changes from 
ones which, at least at a given level of investigation, appear irregular. 
These regular changes are the ones which are scientifically significant be- 
cause they alone permit us to define the changing object by characteristics 
which are somehow permanently and intrinsically attached to it. We do 
not define gold by the random temperature changes it undergoes with the 
weather, although we may define it by its regularly exhibited fusion at a 
determined point of temperature. 

Now as soon as we define physical objects by their regular changes, and 
these changes by their termini, it becomes obvious that of these termint 
the more significant and characteristic, the more definitive is the terminus 
ad quem. I am not thinking, of course, of some future goal of motion, 
for the future is conjectural, and it would not do to define something pres- 
ent by something that may come to pass. I am speaking of regular 
changes, hence ones which have repeatedly been observed actually to attain 
such a terminus ad quem5 

Why is it that the terminus ad quem of a regular change is definitive in 
a special way? Because a definition ought to be taken from what is most 
positive, complete, determined, specific, fully evolved and clearly observa- 
ble in a physical event, not from what is obscure. But the terminus a quo 
of a change is that which is left behind even while we are attempting to 
observe the change, it is the obscure beginning rather than fully developed 
result. It is not itself specific, for all the runners in a race start at the 
same point, and it is only the order in which they finish that differentiates 
the swift from the slow. 

Hence it is the terminus ad quem, the product, outcome, or resultant of 
change which is most specific to the changing object, which reveals it as 
completely evolved and developed, and is the terminus in which the object 
remains as something stable and fully observable. In Aristotelian terms 
it is the actuality of the changing thing with respect to the change being 
observed. Thus the very concept of direction,® and the little arrowed vec- 





basis of the factors known to us. Hence the regularity expressed in betting 
odds, or in statistical predictions does not necessarily represent a result of 
objective chance. 


5A common objection to final causality arises from the supposition that 
it has to do with something which is not observable and hence unsuitable 
for scientific study. This mistake is actually an anthropomorphism, an 
illegitimate application of the fact that human “motives” are obscure, 
to irrational nature in which the pattern of procedure is often repeated 
and very evident. Descartes, for example says, “ The capacity of our minds 
is very mediocre, and we ought not to presume too much on ourselves, as 
it seems we would do were we to persuade ourselves that is only for our 
use that God has created all things, or even, indeed, if we pretended to 
be able to know by the force of our mind what are the ends for which 
He has created them.” Principes de philosophie, iii, 2. Quoted in Paul 
Janet, Final Causes, New York, 1905, p. 482. 


6 Difficulties are raised here by the concept of entropy which is an 
ultimate result of motion, but only per accidens, and not as a final cause. 
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tor with which we symbolize it, is a pointing to a terminus ad quem as to 
that which is most actual and significant in a change, that by which it 
ought primarily to be defined. 

This terminus ad quem, it needs to be emphasized, is an observed fact, 
the observed result and product of change.? It too may be given a mathe- 
matical description, but it must also be understood physically, for it is a 
physical fact, and it answers the question of a scientist who is querying 
about physical things. One of the principal objects, therefore, of scientific 
research, is to discover these products or resultants of change. Once they 
are discovered the scientist will be able to define change by these products. 
These changes, scientifically defined, in turn define the physical agents 
which produce them.8 Furthermore, since the changes in question are 
proved to be regular by the uniformity of their results, they serve to define 
the intrinsic character of the bodies in which they are regularly found, of 
which, therefore, they are properties. Thus a knowledge of the resultants 
of change is a key to answering all the major types of physical questions.® 

If Aristotle were to appear on the scene of research and were to find 
scientists engaged in the type of study just described, he would certainly 
declare without equivocation that they are looking for precisely what he 
meant by the intrinsic final causes of physical things. Perhaps the scien- 
tists would respond, “But you are reading something into what we are 
doing!” To which he might reply, “But I meant nothing else than this, 
namely, that things which change naturally (that is, in a manner due to 
their intrinsic constitution recognizable by us in the regulanty of these 
changes) have their changes determined and made definable by the posi- 
tive result of change.” 


But this is only another aspect of the potentiality, inertia, and liability 
to chance which are characteristic of the material world, and is no wise 
contrary to the Aristotelian notion of determinism, but presupposes it. 
See J. Gredt, Elementa Philosophiae, Friburg, 1937, 7th ed., p. 276f. 


7 Indeed it is often the most evident aspect of the changing thing to 
the eye of the observer. The function of an organ may be much more 
evident than its structure or efficient power, and we deduce the latter 
from the former. 


8 For example the obscure forces of valence in chemistry have gradually 
been classified and defined from a study of the chemical products which 
they produce. See Linus Pauling, The Nature of the Chemical Bond, 
Cornell, 1948. 


® This is what the scholastics wished to insist upon when they called the 
final cause the causa causarum. On the fundamental role of final causality 
as vie! up the whole of physical science, see Aristotle, Physics II, 
cc.8-9, 198b10. The necessity of physical laws is not known to physical 
science as an absolute necessity of being, but as a hypothetical necessity : 
Granted that the physical universe actually exists in its present state, 
then these other causes are necessarily required to produce such a state. 
But that the universe does so actually exist is known to us by the evidence 
of the senses, not by the intellectual perception of its necessity, for in- 
nately it has no such necessity. Those who understand “ philosophy ” 
as including only knowledge resolvable into the necessity of being, natur- 
ally are forced either to deny the possibility of a philosophy of nature 
distinct from metaphysics, or at least to separate it sharply from the so- 
called empiriological sciences. 
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Again we might imagine the modern as objecting, “ We admit that we 
look for these results, and that we define changes and the things that 
change by these observed results, but we would never call such products of 
change its ‘cause,’ they are rather effects.” To this Aristotle certainly 
would reply, “ Let us make no difficulty about words. By ‘cause’ you are 
in the habit of meaning only the agent of change. Now of course an agent 
is a cause only in so far as the change depends upon its activity, and since 
this change must have a direction (as you constantly observe in your re- 
searches on regular changes) the agent must itself be determined to produce 
the very direction of that change, or it could not be an agent at all. But 
the direction of a change is determined by its terminus ad quem; hence on 
the terminus ad quem depends the change and even the causality of the 
agent itself. So if you wish to call the agent a cause, all the more you 
should be willing to admit that the terminus ad quem is a cause (although 
in a very different way), for the very causality of the agent depends upon 
it.” The scientist would no doubt still object, “ But how can the result be 
a cause since it does not even exist when the agent begins to act?” And 
to this Aristotle would conclude by saying, “ Of course it does not exist as 
the completed result, but it does exist as a determined tendency in the 
agent directing its action, and as the very direction of the change itself as 
it proceeds.” 10 

If the scientist is not satisfied with this answer, perhaps he will become 
so if he only reviews typical examples of his own research. Consider for 
instance the following which I select, somewhat at random, from the fields 
of physics, chemistry, biology, and psychology. 

Physics is particularly concerned, of course, with questions of mechanics, 
that is of local motions, changes definable in terms of the position of bodies 
in place and time, for physicists mghtly consider that such questions are 
basic to all natural science. 

In the present period physicists are especially asking a type of question 
which arises from the general problem of relativity. In the nineteenth cen- 
tury mathematical physics was confident that it would always be able to 
choose mathematical models which could be so fashioned as to be translat- 
able almost point for point into physical models. This confidence arose 
from the supposition that the mathematical coordinate systems used in the 
mathematico-physical theories could be translated unambiguously into 
terms of physical observations. But this apparently well-grounded supposi- 
tion foundered on the utter failure of the experimentalist to find any physi- 
cal criteria by which such translations could be made.1! 

Consequently the modern relativity theories were invented to meet this 


grave difficulty. They differed from the abandoned theories chiefly in two 
respects: 


10Qn the precise nature of final causality see John of St. Thomas, 
Cursus Philosophicus II, q. 13, a. 2. St. Thomas I-II, q. 1, a.1; De Veritate 
q. 22, a. 2 etc. 


11Cf. A. d’Abro, The Evolution of Scientific Thought from Newton 
to Einstein, New York, 1950, 2nd ed. cc. 11-12. on the history of these 
experimental attempts and failures. 
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(1) The ambition to preserve a constant one-to-one correspondence be- 
tween mathematical and physical models was given up, thus permitting 
much greater freedom in the choice of mathematical models.12 

(2) The terms chosen for physical translation (for of course the mathe- 
matical model must always make many points of contact with physical ob- 
servation, if mathematical physics is to survive at all) were shifted. Abso- 
lute position in time and space, or relative to a fixed ether, etc., were no 
longer sought as such points of translation, but rather the speed of light, 
entropy, electric charge, etc.13 These are the elements which have deter- 
minable physical significance, while many other terms are left as pure 
mathematical constructs. 

The upshot of these contemporary theories, however, has not been so 
different from nineteenth century conceptions as might have first ap- 
peared.14 The nineteenth century had as the fundamental feature of its 
physical model the definition of motions in terms of an ether which was 
as a whole immobile and homogeneous, but which suffered local modifica- 
tions due to the presence of mass and electromagnetic charges. The new 
picture does not include an ether, but it replaces it by a field which has a 
structure resulting from the presence of these same disturbing factors. 
Motions are now defined with respect to this configured field. 

Thus both old and new systems have been devised to help answer the 
question, “ How are we to give a systematic definition of various types of 
motion.” And in both cases the answer proposed is, “ In terms of the struc- 
ture of the field in which the motion takes place.” 

The relativity theories, indeed, have an advantage over the older ones in 
that they provide a description of this field which does not attempt physi- 
cal translation at points where no physical criteria are available.15 This 
very considerable improvement has led positivists to assert that the pur- 
pose of striving to establish such contact at all is merely to provide a basis 
for suggesting possible new observations which may lead to an addition 
to known facts. With this assertion we may very well agree, for the mathe- 
matical theory, no matter how perfectly or imperfectly it might be given 
a physical translation, still answers no physical questions until it is actually 
so translated, and even then it will not be the cogency of the mathematical 
argumentation, but the physically observed facts which may provide the 
answer.16 










































12 For example the non-Euclidean geometries, of which the Euclidean 
geometry is considered a mere special case, and which are unlimited in 
number, become available. 


13 Cf. d’Abro, op. cit., p. 102. 


14Cf. Hermann Weyl, Philosophy of Mathematics and Natural Science, 
Princeton, 1949, pp. 176 f. 


15 This is the radical purification which Einstein effected. See d’Abro, 
op. cit., c. 13. 


16 From the mathematical argumentation no conclusion which is phys- 
ically certain can be drawn, except negative ones. Cf. St. Thomas, 
De Caelo, III, lect. 3, n. 4 (Leonine): “ Quia quaecumque impossibilia 
accidunt circa mathematica corpora, necesse est quod consequantur ad cor- 
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But the positivist neglects to observe that we seek these physical facts 
not merely to add another fact to our already large collection, but because 
we wish an answer to questions, questions raised in our mind by the previ- 
ous facts. And one of the questions which we especially wish answered 
about the changes which we are studying is just this one about the direction 
of change, “ What will this change regularly produce?” Modern relativity 
theories are indeed mathematical in form, but they nevertheless have been 
devised as instruments to assist in building up a set of facts which raise or 
answer questions about physical reality in terms of physical reality. Thus 
“field” is a merely mathematical construct, but by mathematically guided 
observations physicists are building up a physical description of the physi- 
cal field, that is, some knowledge of the physical regions or places, in which 
motions are observed. 

Given this knowledge of physical places and their physical characteristics, 
definitions of motions in terms of direction, in terms of the places to which 
these motions regularly tend, become at least tentatively possible. Thus 
the formation of the electronic “shells” about a nucleus to form an atom 
becomes explicable in terms of the physical character of the region which 
surrounds the massive and charge nucleus, and this answers our query about 
the direction of the motions of electrons which take up a position which is 
as stable as possible, considering the structure of that region. Here many 
types of observation lead to some sort of physical picture of the charac- 
teristics of the region around the nucleus. Again other observations lead 
to some knowledge of the terminal position of an electron “captured ” by 
the nucleus. These two physical facts, once observationally ascertained, 
exhibit a physically intelligible connection, for to the question, raised by 
the one fact, “ What is the term to which the motion of a captured elec- 
tron tends and by which it is defined? ”, the other fact is seen to be an an- 
swer, “An electron tends to move to one of the positions of stability in 
the region about the nucleus.” This is a question and an answer concerning 
the final cause of electronic motions. 

Thus in physics problems about defining the direction of motion are a 
constant preoccupation of modern physics, whose very concern about rela- 
tivity is due to its keen sense of its duty to seek physical criteria by which 
to define regular motions. In chemistry the situation is even more obvious. 
For example it is well known that if most substances in a super-saturated 
or molten state are isolated from disturbing factors they will, upon cooling, 
crystallize and the crystals formed will assume a definite figure in accord 





pora naturalia. Et hoc ideo, quia mathematica dicuntur per abstractionem 
a naturalibus; naturalia autem se habent per appositionem ad mathematica 
(superaddunt enim mathematicis naturam sensibilem et motum quibus 
mathematica abstrahunt); et sic patet quod ea quae sunt de ratione mathe- 
maticorum, salventur in naturalibus, et non e converso. Et ideo quae- 
cumque inconvenientia sunt contra mathematica, sunt etiam contra na- 
turaha: sed non convertitur.” Nevertheless the mathematical theories 
may suggest physical observations which are intelligible to us physically, 
and not merely as measurable. Once these observations have been made 
true physical conclusions are possible, the middle terms being no Jonger 


mathematical, but the physical definitions established through physical 
observation. 
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with the “law of rational indices,” 17 figures which are determined and con- 
stant for each chemical substance.18 

Here it is very easy to observe a process which regularly tends to a defi- 
nite and very specific terminus ad quem. This terminus might be regarded 
as that of local motion, since the molecules of the crystallizing substances 
move to definite and fixed positions to build up the crystal. But as has 
also been shown,!® the terminus ad quem is not merely one of position, 
but is also qualitative in character, for the hardness, cleavage, elasticity, 
thermal expansion, electrical conductivity, optical characteristics, etc., all 
qualitative properties, some of them directly sensible to common obser- 
vation, have a direct relation to the crystalline figure, and are thus also 
characteristic products of the change called crystallization. Finally, most 
significant of all, is the fact that this arrangement of the molecules is pre- 
cisely that which renders the substance most stable and resistant to attack 
by external agents. 

In this beautiful case the product or final cause is considerably more evi- 
dent than is the agent of change, for it is not easy to explain what forces 
produce crystallization. Does this mean that once this agent is thoroughly 
known the final cause will become unnecessary as a principle of explana- 
tion? 2° By no means, for we will have to define this agent precisely in 
terms of that which it produces, the agent of crystallization will continue to 
be most completely definable by the final cause, by its tendency to produce 
the crystal with its special properties of stability. 

In biology, if we pass over the confused arguments of the “ vitalists” and 
the mistaken refutations of the “ anti-vitalists” and look for final causes 
in the cautious Aristotelian sense, we will see that in fact biologists of both 
schools are seeking for them constantly. A plain example is provided by 
interesting researches on the healing of wounds.*1 When the cuticle of an 
animal is wounded, an elaborate series of actions is initiated which continue 
until the wound is healed by a wonderfully neat reconstruction of the ex- 
cised tissue. Here the terminus a quo might be highly varied, for the 
wound may be a burn, or different types of bruises or tears or cuts, and of 
different shapes, sizes and depths. But the terminus ad quem is always 
characteristically the same, the restoration of the cuticle with its character- 
istic structure, although of course this restoration may not be perfect. 


17 See Pauling, op. cit., p. 24 ff. 


18See Sir William Bragg, Concerning the Nature of Things, London, 
Bell Reprint, 1945, and Sir Lawrence Bragg, The Crystalline State, London, 
Bell, 1949. 


19 Op. cit. 


20 This is another common delusion about final causality. It is sup- 
posed that teleological explanations are tentative and metaphorical in 
character, and are rendered useless once the exact knowledge of the 
“mechanism” has been attained. This fails to see that for a mechanism 
to be determinate it must be determined by the end and direction of 
change. 


21 See E. S. Russell, The Directiveness of Organic Activities, Cambridge, 
1946, pp. 12-18. 
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Research reveals that every step of the process of change, which in this 
case is quite complex, is definable and explicable in terms of the ultimate 
effect which we observe to be produced. The change here is a vital one, 
that is it proceeds primarily from within the organism itself, from a sys- 
tematic application of its own internal processes of circulation, nutrition, 
waste-removal, etc. In this it differs markedly from the mere change of 
position observed in the electron, or the formation of qualitative structure 
in the crystal, both of which result from external agencies.22 But in all 
three cases the changes terminate in a regular and characteristic product, 
whether this be a new position, or quality, or organic replacement. 

It may be well also to include an example which is recognizably a prob- 
lem of psychology.23 One which occurs to me is the research on dreams 
which has occupied a considerable area of modern psychological literature. 
Here it is amusing to notice that the great teleologist Aristotle produced a 
non-teleological theory of the dream, while Freud, a typical modern deter- 
minist and anti-teleologist produced a teleological theory! °4 

Aristotle gave an explanation of dreams merely in terms of the efficient 
and material causes, believing that dreams are the resultant or reverber- 
ating motions in the internal senses which die down slowly after being 
stimulated during the time of waking. These sensory “echoes” are rela- 
tively faint and are thus blotted out during waking by the more vivid im- 
mediate sense impressions. But in sleep, the vivid impressions ceasing, the 
echoes become evident to consciousness. Thus for Aristotle dreams are an 
example of those things which are due to chance and have no final cause.25 


22It might seem that the atom or the crystal form from within. But 
actually they are formed by adding parts originally distinct from them- 
selves, which are added from without by aggregation, not by assimilation 
as in living things. Crystal “ growth ” is only growth in an analogical sense. 


23 The division between physics, chemistry, and biology has a natural 
and not merely arbitrary character, although all are parts of one specific 
science of nature, for they treat primarily of the three possible types of 
change, change of place, quality, and quantity. But psychology is only 
arbitrarily severed from biology by prevailing Cartesian habits of thought. 


24 For Aristotle see in the Parva Naturalia, the three little treatises which 
really form one whole, De Somno et Vigilia, De Somnus, De Divinatione 
per somnum. For Freud see The Interpretation of Dreams, in “ Basic 
Writings ” (Modern Library). “The cause of this dream is thirst, which I 
perceive whenI wake. From this sensation arises the wish to drink, and the 
dream shows me when this wish is fulfilled. It thereby serves a function, 
the nature of which I soon surmise. I sleep well and I am not accustomed 
to being waked up by a bodily need. If I succeed in appeasing my thirst 
by means of the dream that I am drinking, I need not wake up in order 
to satisfy that need. It is thus a dream of convenience. The dream takes 
the place of action as elsewhere in life,” p. 209. See the more detailed 
explanations, p. 513 ff. Of course there are additional elements in Freud’s 
theory, chiefly that of the function of the subconscious and the censor in 
making the dream a more complex structure. 


25 It is often ignored that while Aristotle stoutly maintained final causal- 
ity, he also explicitly denied that all things have specific final causes, since 
this would remove chance from the universe. See De Gen. Anim., V, I, 
778a30-35 and De Part. Anim., IV, 2, 677a16-19. 
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Freud on the other hand, as the result of long observations, noted that 
dreams do not have only the random character for which the Aristotelian 
theory would sufficiently account, but tend to run a regular course. The 
images take on a definite pattern, namely that of a representation of the 
fulfillment of one of the dreamer’s unsatisfied desires, thus resulting in an 
imaginative pleasure which is not disruptive of sleep. Occasionally this 
regular process is prevented by the violence of the disturbing desire, and a 
night-mare (a monster dream, resulting per accidens) takes place, causing 
the patient to awake by its painfulness. Thus a dream is an imaginative 
process which regularly tends to produce an imaginary satisfaction of dis- 
turbing impulses of the appetite so as to quiet them and preserve sleep. 

Whether we accept this explanation or not, it is clearly one which assigns 
a final cause, and yet it is strictly empirical in character, for it argues only 
from a careful record of dream patterns. 

Freud would no doubt be scandalized to realize that he was observing 
final causes and using them to define psychological processes. And so 
would be the biologists, chemists, and physicists who so patiently and with 
such great skill seek to discover the products of regular changes, and yet 
they are evidently asking and attempting to answer the very question to 
which Aristotle assigned the central position in physical research. 

But does the fact that scientists are actually treating this question in 
their daily research prove that they have an adequate and critical notion of 
final causality, or that they would not profit greatly by attaining such a 
notion? The consequences of a confused notion of final causality is two- 
fold, and both sides of the dilemma are currently espoused by scientists: 

1. Some admit the directiveness of change but confuse this with conscious 
purposiveness 26 in the changing thing itself. This minority thus falls into 
some type of panpsychism, and have given to vitalism in particular a bad 
name. 

2. The majority, however, hold that the efficient cause is a sufficient ex- 
planation of all the characteristics of change, and that final causality is only 
a tentative or popular way of describing phenomena whose mechanism has 
not yet been explored.27 

But those who take this latter position must either admit that the effi- 
cient cause is innately directed in its action, that it has an innate tendency 
to produce regularly a type of change having a determined direction, or 
they must deny it. If they admit such a tendency they have admitted 
final causality in the Aristotelian sense already explained. 

If they deny this tendency, then they are holding that the direction of 
the action does not issue from it according to anything which is in the 
agent, but due to some merely extrinsic circumstance of the agent, as the 


26 See the excellent discussion of this point by E. S. Russell, op. cit. c. 1, 
but Russell denies that he is a teleologist because he supposes that tele- 
ology applies conscious purpose in all things to which it applies. 


27]I say a “majority ” simply on the basis of a general impression gained 
from reading numerous modern scientific works, most of which indicate a 
fear that teleology and vitalism have a “mystical” and “ non-scientific ” 
tendency. 
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direction of two billiard balls recoiling from each other is determined only 
by the angle of encounter, an angle which is not dependent on any char- 
acteristic of the balls themselves. Thus all determinism of the direction is 
not really traced to the efficient cause, but to extrinsic circumstance, which 
is just what we mean by chance. Those, therefore, who adopt this second 
horn of the dilemma, in spite of their claims to defend determinism, actu- 
ally end by saying that everything results from chance. And against them 
stands the great undeniable fact of the regularity of motion which obviously 
cannot be the result of chance.28 

Certainly few modern scientists would accept either panpsychism or the 
doctrine of pure chance, since there is no evidence of consciousness in many 
of the things they study, and there is wide-spread evidence of innate regu- 
larity in these same things, but scientists do waver between the two con- 
ceptions. This wavering is the result of a failure to find the correct con- 
cept of final causality which precisely mediates between these two extremes 
and saves a moderate determinism in nature, a determinism which far from 
excluding either chance or free will, includes them as special cases. 


Benevicr M. AsuHtey, O.P. 
Dominican House of Studies 


River Forest, Ill. 





CoMMENT ON FATHER ASHLEY’S PAPER 


I wish to congratulate Father Ashley upon his excellent presentation of 
evidence from the contemporary physical sciences testifying to the presence 
of finality in nature. The conclusion from such contemporary evidence, as 
from the examples advanced by Aristotle himself, point unmistakably to 
teleology. 

The question which I wish to raise is whether teleology can be grasped 
within the self-imposed limitations of physical science. Father Ashley has 
pointed out that “a knowledge of the resultants of change is a key to an- 
swering all the major types of physical questions.” He has also said that 
“definitions of changes in mathematical terms ... cannot dispense the 
scientist from the task of finding truly physical definitions in terms of 
qualitative sensible experience ...”. But can the scientist qua scientist 
formulate a definition which is truly physical, i. e., sufficiently revealing the 
nature of a physical object and its relation to end? It would seem that 
the scientist cannot do this. 

It is true that the scientist in practice does not always follow out strictly 


his limited point of view. Schroedinger in Science and the Human Temper- 
ament 1 has stated: 


Following Kirchoff we have been accustomed to admit that science 
is ultimately concerned with nothing else than a precise and conscien- 


28 See note 4 above. 


1 Science and the Human Temperament (New York, 1935), p. 93. Quoted 
by Vincent E. Smith, The Philosophical Frontiers of Physics (Washington, 
D. C., The Catholic University of America Press, 1947), p. 9. 
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tious description of what has been perceived through the sense. The 
dictum of this eminent theorist has often been quoted as a prudent 
warning to all those who engage in the construction of theories. From 
the epistemological point of view, it undoubtedly contains a good deal 
of truth; but it is not in accord, with the psychology of research. 


But the question is not whether a scientist may or may not conclude to 
the presence of true final causes at work in nature. The question is: can 
the scientific method provide for such a conclusion? According to Robert 
Millikan, the scientific method appeals “by the experimental method to 
the tribunal of brute facts.’ John Herman Randall says that “the scien- 
tific method is the method which marshals evidence on objective grounds 
alone ...”. But whatever else science means by scientific method it means 
limiting its enquiry to “the essential conditions of observability ” as Mari- 
tain has pointed out.8 According to Dampier, those “ essential conditions 
of observability ” are exceedingly restricted. “In modern phraseology,” he 
writes, “ physical science can only deal with what are, or are equivalent to, 
pointer-readings, and the connections it traces, either experimentally or by 
mathematical deduction, are those between one pointer-reading and 
another.” 4 

When the scientific method is pinned down in some science text-books, 
statements such as these are found: 


At the outset, it is necessary to appreciate the self-imposed limita- 
tions of Science. It deals only with material things, with things that 
can be reported on in an objective fashion, things that can be seen, 
heard, felt, tasted or smelt, and with no other. 


All of this is not to say that physical science is not dealing with the 
reality which is intrinsic nature and in which is found the basis for final 
causality. But physical science deals with such on a different knowledge 
level; a self-imposed conceptual frame of reference; a limited universe of 
discourse; all of which preclude the grasp of teleology. 

The force of Father Ashley’s analysis definitely points out the limitations 
of physical science. I cannot agree, however, that physical science within 
its own universe of discourse as understood by itself can grasp final cause. 
The force of the data presented would seem to be that physical science is 
dealing with data which are not entirely explainable within the framework 
of the method of science itself, and that for their explanation a discipline 
superior to physical science is needed. 

It is to be recognized that the emphasis of Father Ashley’s paper is not 
on definitions and explanations in mathematical terms, but rather on “ truly 
physical definitions in terms of qualitative sensible experience.” This em- 
phasis thus raises the question as to the precise formality of knowledge 
proper to such “ physical” understanding. Is this physical understanding 


2 Quoted by S. Brinkley, Principles of General Chemistry (New York, 
1941), pp. 2-3. 

3 Philosophy: An Introduction (New York, 1948), Chap. 6, p. 57. 

3* Maritain, J., The Degree of Knowledge (G. Bles, London, 1937), p. 180. 

4A History of Science (Cambridge, 1942), p. 464. 


5 Hardin, G., Biology—Its Human Implications (San Francisco, 1949), 
p. 21. 
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equated with the modality of knowledge proper to the philosophy of na- 
ture? If so, is a physical scientist working on the level of physical science 
or on the level of philosophy of nature when he understands physically 
final causes? If this knowledge is not equated with that of philosophy of 
nature, and is neither an “ empirico-mathematical” nor an “ empirico- 
schematic” description, what precisely is it? These questions, of course, 
are not new. For this topic appears to be the central contemporary ques- 
tion in philosophy, namely, the formality distinguishing physical science 
from cosmology or the philosophy of nature. And with this question the 
general topic of this panel is concerned, namely, how does physical activity 
manifest both essence and end. Put in the formula of Cajetan, it is to ask 
the relation of physical activity to quidditative knowledge, namely, the dis- 
covery of the ultimate specific difference. The past decade witnessed quite 
an infra-scholastic discussion on this question, centering around Mortimer 
Adler’s The Problem of the Species® 

The relation of physical activity to both essence and end has direct im- 
port for this paper on two points: Ist, the asserted acceptance by scientists 
of efficient causality; and, 2nd, chance as an untenable in the dilemma if 
finality is rejected. Actually, both of these points have a common basis in 
the scientific estimate of nature. When that estimate is taken as exclusive, 
as total, with no further estimate allowable beyond what physical science 
can give, then the logical conclusion is nature as flux which thereby pre- 
cludes both efficient causality and even chance which is an incidental cause. 

The norms applied to science’s knowability of final cause apply also to 
efficient cause. However, if it be admitted that the limitations of the 
method of science preclude efficient cause as a reality and as a concept 
proper to the discipline of science, it need not be maintained that efficient 
cause is unusable as a concept by science. Such use is, however, a bor- 
rowed use; the use by an inferior science of a concept and principle ana- 
lyzed and validated by a higher science. But if efficient cause is accepted 
by science in this way, then it can and should also accept final cause. 

If efficient cause is not so accepted by physical science, and since of itself 
physical science cannot establish the presence of efficient cause,*? then even 
chance must be excluded as an alternative to the acceptance of final cau- 
sality. This is so, because chance requires efficient causality. Chance itself 


6 Adler, M., Thomist (April, July, and October, 1939; January and April, 
1940), “The Problem of Species”; Ibid. (April, 1941), “The Solution of 
the Problem of Species ”. 


7 Smith, Vincent E., op. cit., p. 16, “ From metaphysics, empirical science 
postulates the principle of causality...” Tolman, Richard C., Science 
magazine, Aug. 15, 1947, “A Survey of the Sciences”, “...we now have to 
regard the true connection between physical cause and effect as a statistical 
one and give up the idea that the behavior of the physical world is strictly 
determined.” McWilliams, J. A., Proceedings of the American Catholic 
Philosonhical Association, vol. 25, 1951, “The Interrelation of Nature and 
Final Cause”, p. 112. “Too many scientists feel that to hold any true 
cause is to be branded with the stigma of unscientific. Even efficient cause 
has vanished from science, and what goes by the name of “ causality ” is a 
mere succession of phenomena, without the scientist’s daring to suggest 
that there may be an underlying reason why there should be any succession, 
or why the succession should be what it is. At most he will appeal to his 
mathematical formula, as though that were the raison d’etre of everything.” 
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is an “incidental cause.”8 What remains, and remains as consistent with 
science taken as a closed system and as co-extensive with all that is ob- 
jectively valid and exclusively equated with cognitive experience,® is the 
absurdity of flux.1° If science is the exclusively valid, solely objective re- 
port on nature, then nature is flux because within the confines of scientific 
meaning being would be divided being, parts added to parts without in- 
trinsic identity and consequent undividedness.11 It would also be explana- 
tion by infinite regress12 which is really no explanation.13 
“Tt may happen that further experiment will enable us to determine 
which of the various hypotheses corresponds to concrete reality. Such, 
indeed, was the hope of the scientists of the eighteenth and early nine- 
teenth centuries. And in our days the practical isolation of electrons 
and molecules is a proof that these hopes were not always unfounded. 
Yet, even so, we should have advanced by a step and should again be 
faced with the problem of determining the structure of these electrons, 
and so ad infinitum.” Quoted by V. Smith, op. cit., p. 180. 

The tie-in of this position on nature with the exclusion of both efficient 
and final causality is this: an undetermined nature which is flux cannot 
provide the basis for determined action, i. e., actio. But actio which is un- 
determined is impossible. Without actio there can be no efficient causality. 

On the other hand, if there is efficient causality, there must be both de- 
termined being, which is nature, and determined actio. But if actio is de- 
termined, then there also must be final causality, because only an end, a 
finis, can remove the indetermination which thus releases the actio. This 
removal of indetermination and conferring of motive force to activity is the 
work of final causality.14 

This inner relationship present to nature, activity and end is based on the 
bedrock of metaphysics. The requirements of potency and act and the 
principles of identity and sufficient reason are here at play. What physical 
science says or can say, mutatis mutandis, about nature, activity and end 
thus imperatively calls for analysis and discussion. And as with the first 


8 Aristotle, Physics, Bk. II, ch. 6, 197 a 12 (McKeon ed., Basic Works of 
Aristotle, Random House, New York). 


9 Randall, John Herman, op. cit., p. 280 et passim. 
10 Aristotle, Metaphyscis, Bk. IV, chs. 4 and 5. 


11 Smith, Vincent E., op. cit., p. 188, “ Obedient to its atomizing nature, 
physics must regard its units as composite things held together by unifying 
forces (superadded to being and not convertible with it).... Hence being 
for the physicist, prescinding from the ideas which he might have as a 
man, is divided being—a contradiction in terms if fully analyzed. It is 
not the true being of metaphysics, It is schematological.” 


12 q’Abro, A., Evolution of Scientific Thought from Newton to Einstein, 
p. 402. 


13 Aristotle, Metaphysics, Bk. IV, ch. 4, 1006 a 10. 


14Jn re: final causality, efficiency, and actio. 
Summ. Theol., I, q. 2, a. 2, ad. 1; qu. 28, a. 3, ad. 1; I-II, q. 1, a. 2; 
Cont. Gent., Bk. III, ch. 2; ch. 17; De Veritate, ar. 1; Comm. in 
III Physics, ch. 4. 
Cajetan, In de Ente et Essentia (Taurin, Marietti, 1934), cap. V., 
sec. 104. 
Smith, Vincent E., Philosophical Physics (Harper, New York, 1950), 
chs. 3 and 8. 
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question raised in this commentary, so in this are we faced with the prob- 
lem of the formality of knowledge proper to physical science. Moreover, 
there is the further question of what scientists will accept or may be 
brought to accept of philosophy’s findings concerning the ultimate nature 
of physical objects.15 Question of scientists’ divesting scientific technique 
from false philosophical bent. This is a field for some philosophical 
“ apologetics.” 

As is evident, this commentary has advanced views divergent from those 
of the main paper. It isalso evident, as Father Ashley has so clearly pointed 
out, that physical science is de facto dealing with natures and final causes, 
and, therefore, a satisfactory explanation in consonance with the data must 
be given by science. If the conceptual framework of science precludes such, 
then science must look beyond itself for the answer. Another approach 
could be: Must the conceptual framework of science, divested of its nom- 
inalistic bias, preclude final causes? This commentary is submitted so that 
by discussion of these questions we may advance toward the solution of 
the problem presented to this panel. 


Rev. Rosert E. McCatt, 8.S8.J. 





RADIO ADDRESSES DURING THE ANNUAL MEETING 
Philosophy and the Sciences 
(Radio Address—Station WHF) 


As national secretary of the American Catholic Philosophical Association 
I wish to thank this radio station and several other stations for the facili- 
ties extended to our officers to speak to this community during the twenty- 
sixth annual convention of our Association here in Cleveland. We are 
appreciative of the most cordial welcome extended to us by the Cleveland 
Convention Bureau; by His Excellency, Archbishop Hoban, for the Catholic 
Diocese of Cleveland; by the Hotel Statler, where we are meeting; and by 
other agencies who are helping to make Cleveland an ideal convention city. 

The general subject of our meeting, in session yesterday and today at 
Hotel Statler, is Philosophy and the Experimental Sciences. The subject 
is being thoroughly explored from many angles in the numerous papers 
being read. Together these latter will constitute a volume of our Annual 
Proceedings, which the Association publishes each year. To the average 
man the impact of modern science is very much greater than the influence 
of abstract ideas which are the field of philosophy. Our every day life is so 
constantly affected by the multitude of applications of science at every 
turn that we cannot escape it. Each science has for its object a particular 


15 Gilson, E., The Unity of Philosophical Experience (New York, 1946), 
ch. 11 


Conant, James, Science and Common Sense (New York, 1951). 
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section of reality, which it cultivates with indefatigable energy, sparing no 
pains to compel nature to give up her most profound secrets. Advance is 
often made by dividing further a relatively narrow field for the sake of 
more concentrated focus and thus more precise analysis. And the efforts 
very frequently yield handsome returns in a very practical way. “ Better 
living, through chemistry ” becomes a kind of by-word, week after week 
on the radio. And nothing succeeds like success. Science is assigned the 
last word on just about everything. 

Yet I think thoughtful men will agree that it is still true that the “ life 
is more than the meat and the body more than the raiment.” The marvel- 
ous advance in science during the first half of the century has perhaps made 
more men comfortable of body but it can hardly be said that it has made 
the masses of men more happy. Man, the scientist, controls the material 
world he has learned in such large measure to analyze but no scientific 
techniques, or sum of such techniques, seem to be able to give him control 
of himself, or of the many subtle human relations by which he must also 
live. That may be because man is a uniquely spiritual animal who is influ- 
enced, and large measure directed, by this world of ideas which is the very 
field about which the so-called philosopher is concerned,—the world of ulti- 
mates, of absolutes, of final things transcending the present and projecting 
man into the future. For man is an inhabitant of two worlds, that of the 
material and that of the spirit. His enigma is that both worlds meet within 
his person. In spirit he must escape the vise of time that holds his body 
captive. 

It is these ultimate causes that concern the philosopher. Philosophy 
means literally a love of wisdom, that is, a love of knowledge of ultimate 
causes of things; whereas science generally limits itself to immediate causes. 
Naturally, the exercise of this good habit, or virtue of seeking ultimate 
causes, results in the arrival at the cause of causes and therefore of neces- 
sity it means an attempt at the greater unification of reality. It seeks that 
total view of things in which man himself and his soul are included in their 
proper prospective. Whether man realizes it or not it is a sound principle 
of knowing that the more we can get reality into our minds the better we 
can know it, as the first step to living with reality, instead of living with 
illusions of our own invention. The various sciences, be it noted, also 
unify those sections or aspects of reality with which they respectively deal. 
This is achieved by the so-called formal object or way they view their data. 
To say that a science is an organized body of knowledge is simply to say 
that its data is thoroughly unified around its fundamental principles. 

Now along precisely the same lines, and moved by the same impulse as 
that which motivates the various sciences, philosophy seeks a still more 
complete and final unification of reality as a whole, an ultimate effort at 
the making of reality most like the perfectly unitary mind, the better to 
take reality into itself, the better to understand the reality with which 
the man possessing the mind must live. Thus does the scientific passion 
move on naturally to the philosophical passion, the desire for the virtue of 
wisdom. Another way of saying this is that a man becomes a philosopher 
when his hair begins to turn grey. 
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Perhaps the greatest advantage that comes from the achievement of the 
philosophical viewpoint in even a modest degree is the sense of proper 
perspective. Each science cultivates intensively its own proper part of 
reality. But it is only a part, and there is a certain meaning of the part 
which can be attained only by placing it in relation to the whole. The 
sciences analyze and thus divide. Indeed their progress is by further divi- 
sion to gain greater focus or concentration upon an ever narrower field. 
Ever greater specialization is the price paid for their progress. 

But there is a contrary and equally powerful movement of the mind 
towards a synthesis of parts. Fragmentation without a correlative unifica- 
tion must remain in some degree unsatisfactory for a unitary mind. Life 
itself is best described as an inner unity. Even the simplest form of living 
thing, despite its enormous complexity, is amazingly one. Its place in the 
gradation of reality is most strikingly displayed by its unity. As the great 
mediaeval philosopher, Thomas Aquinas, succinctly puts it: “A thing 
guards its unity as it guards its being.” Nor does the enormous advance 
of the special sciences excuse modern man from the need for a unified 
understanding of reality. Indeed it simply makes that demand the more 
insistent. Not without good reason have the scientists in recent decades 
been holding vast international congresses for the unity of the sciences. 
Aristotle, the first great scientist of ancient Greece, who fathered so many 
sciences and whose observations were so wise that many of them still may 
not be neglected, also felt the deep necessity of attempting a corresponding 
unification of his sciences in what he called his first philosophy. 

Aristotle also called his first philosophy by the name of theology. We 
could probably not do better. The scientists consider sections of reality, 
in a certain manner or condition. The philosopher, Thomas Aquinas, the 
great mediaeval follower of Aristotle, was the first thinker to insist that we 
must ultimately consider beings simply as existing and apart from their 
special manner of being. Only thus can man bring all beings together 
within his view. Only thus can we see that none of them individually, or 
as members of their proper classes, possess all the conceivable perfections 
which are included in the perfection of perfections which is existence as 
such; outside of which there is nothing and therefore no perfection. 
Possessing only some of the perfection of existence they must have within 
them a distinct limiting principle of potentiality for further existence, along 
with the principle of actual existence which their degree of perfection dis- 
plays. Thus we must say that though each being possesses true unity it is 
a composite unity of two distinct but inseparable essential principles, 
namely, one of capacity for further perfection of existence, to which the 
name essence has been traditionally given, and the other of actual existence. 
From this existential approach the most important thing about all the 
beings of our experience is that existence is not of their essences and must 
therefore be given to their essence if they are to exist. If existence were 
of their essence it would not be a principle of their being. It is then not 
difficult to see that ultimately for any of them to exist there must neces- 
sarily be a Being whose Existence is of His essence, a Self-Existent Being, 
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in a word a Creator, who because He gives existence to all other beings 
therefore may be properly called good, or God. Essentially composite 
beings ultimately require a Composer who cannot be composite. Thus 
does the philosopher establish the Creator-creature relation with all the 
multitude of implications that relation possesses for the formation of that 
total unified report of reality man so needs if he is to live at peace with 
himself and the world around him. 

Today our greatest need is to recover this sense of reality as a whole 
and the clear understanding of the insufficiency of our finite universe and 
of ourselves as part of that universe. In a word man must understand 
himself as a creature of the infinite God who is man’s Creator. Modern 
man in the mass has lost that sense and, not knowing the source of his 
being, or ignoring that source, he does not know the manner of man he is. 
What man has done to man during this half of the twentieth century, with 
its two world wars and a constant threat of a third, is the inevitable de- 
nouement of such turning from God. The more we fragmentize reality 
in the sciences the greater is our need for correlative synthesis or unifi- 
cation through philosophy. Not without reason is the divided mind of 
schizophrenia the prevalent disease of contemporary man. “ Not by bread 
alone doth man live, but by every word which proceedeth from the mouth 
of Truth,” who is the Incarnate Word of God. 


Cuarites A. Hart, 
National Secretary 


Catholic University of America 
Washington 17, D.C. 





Why Philosophy? 
(Radio Address—Station WERE) 


I wish to thank Station WERE for making it possible for me to speak 
to you about the convention of the American Catholic Philosophical Asso- 
ciation which will be held tomorrow and Wednesday at the Hotel Statler 
here in Cleveland. Philosophers and scientists from Catholic colleges, uni- 
versities, and seminaries from all parts of the United States and Canada 
will meet to discuss a number of important problems relating to philosophy 
and experimental science. The chief feature of the convention will be the 
Annual Association Address which will be given this year by Dr. Etienne 
Gilson, the internationally-famous historian of philosophy and one of the 
greatest living exponents of Thomistic philosophy. His subject will be 
“Science, Philosophy, and Religious Wisdom.” 

No doubt the news of a philosophy convention does not exactly thrill 
many of you who are listening. More probably your reaction is one of 
tolerant amusement. Perhaps you are thinking, “ Philosophers—what have 
they to do with reality?” The answer is, everything. The chief concern 
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of the philosopher is reality. He wants to discover the truth about it; he 
wants to understand it. In short, as the Greeks put it, the true philosopher 
is a lover of wisdom. Indeed, philosophers are not really such strange 
people. All of you, probably without ever realizing it, harbor a secret 
desire to be philosophers. To do so is quite natural. To borrow a thought 
from Aristotle, anyone who aspires to a life higher than that of a vege- 
table, desires to be a philosopher. 

The notion that philosophers have no practical effect on the world is 
rapidly disappearing. Communism has seen to that. It began, of course, 
with a few men who passionately believed that all is matter, or material, 
that man is but an animal without a spiritual soul, without rights and with- 
out dignity, and that God is but a myth. When we consider how they 
spawned this monster Communism which threatens to engulf the whole 
world in slavery and destroy our democratic way of life, then we see all 
too clearly what practical effects philosophy can have. 

Now you probably think that I am trying to terrify you into having 
respect for philosophers. But that is not my intention. We should be on 
our guard against false philosophies, just as we should be on our guard 
against the arithmetic of the store clerk who, when adds up our bill, thinks 
that two dollars plus two dollars equals six dollars. But we need have no 
fear of true philosophy. It is as powerful for good as false philosophies 
are for evil. 

This point brings to our minds a false conception which enjoys a certain 
popularity today, even among people who are reputed to be highly edu- 
cated. Some people assume that you can choose your own philosophy 
somewhat in the same manner as you choose your Easter hat or a suit of 
clothes. It does not make much difference what philosophy you adopt, 
you can select the one that happens to suit your taste the best. You can 
be a Kantian, or a pragmatist, a logical positivist or an existentialist, per- 
haps even a Thomist. However it does not take much reflection to realize 
that there is something fundamentally wrong with such a notion. A man 
who seeks truth is not really free to believe anything at all. Since he 
wants truth he is free to accept only what is true. If a man wants to know 
how much two plus two is, he is not free to believe that it equals five or 
six or ten. He is free to accept the correct answer only. Man does not 
choose truth nor make truth. He discovers it. Likewise, a man is not 
free to believe what he wants about arsenic. He might like to think of it 
as a marvelous seasoning for food or as a kind of miracle drug that pro- 
motes health and well-being. But if he wants the truth about arsenic he 
will abandon such personal desires and accept what is evidently true about 
arsenic, for example, that it is poisonous. And so it goes with reality as 
a whole. We are not free to believe anything at all about it. We are free 
to learn the truth about it. 

Consequently the true philosopher does not go shopping around for a 
philosophical system. He seeks truth, wherever he can find it. This great 
principle underlies what today is ordinarily called Thomistic philosophy. 
It is not a philosophy in the sense that Kantianism is a philosophy or 
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logical positivism is a philosophy. It is not the invention of one man or 
a few men. It is a great body of knowledge that has been gradually 
amassed by great thinkers and knowers from the early Greeks to men of 
our own day. It owes much to Socrates and Plato, to the Stoics and the 
Neo-Platonists, such as Plotinus. It is heavily indebted to Aristotle. It 
has received truths from the Arabian philosophers, such as Ibn Sina, and 
the Jewish philosopher, Moses Maimonides. It has profited from the work 
of Augustine and the medieval philosophers. It owes most to Thomas 
Aquinas who is undoubtedly the finest example of a lover of wisdom, and 
who was devoted, as no other, to the principle of seeking and accepting 
truth wherever it might be found. Today it is adding to its wealth of 
knowledge, through the work of such powerful students of reality as Etienne 
Gilson, Jacques Maritain, and many others, what there is of value in the 
work of modern and contemporary philosophers. May I invite you to 
investigate it? But I must warn you, get the genuine article. Unfortu- 
nately many have written about it and passed judgment on it who obvi- 
ously did not understand it and who even provoke the suspicion that they 
really never studied it. 

The theme of the convention is philosophy and the experimental sciences. 
Many important problems will be discussed, such as the nature of the 
experimental method, the meaning of explanation in physical science, the 
philosophical and biological implications of evolution, and the logic of 
communication between philosophy and psychology. The morning sessions 
begin at 9:30 on Tuesday and Wednesday, and the afternoon sessions at 
2:30. All sessions are open to the public. 

Perhaps some of you are wondering why philosophers are concerning 
themselves about experimental science. Is that not a bit out of their field? 
The answer is, No. By way of preface I might mention that a goodly num- 
ber of professors of experimental science will attend the convention. In 
fact one of the principal papers will be given by the renowned physicist, 
Dr. Karl Herzfeld, formerly of Johns Hopkins University, and now teaching 
at the Catholic University in Washington, D.C. However, the convention 
will not consider, what I might call, purely scientific problems. It will not 
criticize the experimental work, or the theories of modern science. It will 
be concerned only with purely philosophical problems—problems, I might 
add, that are of vital concern to you and all men. 

For example, it is most important today that men arrive at a correct 
evaluation of the kind of knowledge experimental science gives us about 
reality. It is most important that men clearly understand the scope and 
the limitations of the experimental method. Now that is a purely philo- 
sophical problem. It is impossible to use the experimental method to 
study the experimental method. That would be like trying to lift yourself 
up by your own bootstraps. Someone may say “ Are not scientists turning 
out avalanches of books on just such problems?” The answer again is yes, 
but when scientists write on such subjects, they are not writing as scientists, 
but as philosophers. Their reflections and judgments are not the product 
of the experimental method, but of their own philosophical thinking. 
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Needless to say not all scientists have professional philosophical training, 
and consequently some of them have reached philosophical conclusions 
that are untenable. 

Why is it so important that men reach a true understanding of the scope 
and limitations of modern science? The reasons are many. I have time 
to indicate but one or two. For example, there are some people who are 
advocating a blind faith in modern science as the cure-all for all the prob- 
lems of man and society, even for the solution of the problem of world 
peace. Such a doctrine could have very disastrous consequences. Modern 
science has won tremendous benefits for man, but it has also given him the 
power to destroy the human race. It has given man terrifying power, but 
as Lord Acton said, power corrupts. Man needs something else to give 
him control over himself, so that he will not abuse the power science has 
given him. The problems of man and society and of world peace cannot 
be solved just by more and more science. 

Then there are others who preach that only the scientific method can 
give real knowledge, that knowledge obtained by any other means is simply 
mythical and meaningless. But the experimental method can deal only 
with what is quantified. Its knowledge is basically quantitative. How- 
ever, there happens to be a great deal more to reality than mere quantity. 
To assume that only the experimental method gives knowledge is to 
assume, among other things, that morality is unreal, that men do not have 
spiritual souls, that there is no God. The disastrous consequences of such 
a belief I need not point out to you. Indeed it is most important that 
men understand the nature of experimental science and evaluate it 
correctly. 

I imagine that some of you are still baffled by the announcement that 
Catholic philosophers are holding a convention. How is it possible, you 
say to yourselves? Catholics are not allowed to think for themselves. 
Does not the Pope sent them bulletins every week or so telling them what 
they must believe? This misconception does seem to have some popu- 
larity. However it is utterly fantastic—utterly fantastic. On this point 
I have time to say but a word or two. Catholics believe in the truths 
revealed by Almighty God. Divine revelation was meant to instruct men 
how to serve God and get to heaven. It was not intended to give men a 
complete philosophical and scientific understanding of reality, That, man 
must gain for himself by the power of human reason. In the perennial 
philosophy which owes so much to Thomas Aquinas, Catholic philosophers 
maintain they possess a great deal of truth about reality. But they would 
be the last to claim that they therefore know everything about reality, 
and they would be the first to admit that they are faced by scores of yet 
unsolved problems. Concerning the answers to these problems they are in 
very definite disagreement. If you do not believe so, come to the con- 
vention and see. But I must warn you, if you really believe that Catholics 
are not allowed to think for themselves and are not free to disagree, please 
come prepared to be shocked. 


Leo 8. ScHUMACHER 
St. Mary’s Seminary 
Cleveland, Ohio 
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PROCEEDINGS OF THE AMERICAN CATHOLIC 
PHILOSOPHICAL ASSOCIATION 


MINUTES OF THE MeetINnG, April 15-16, 1952 


MORNING SESSION, APRIL 15, 1952 


The American Catholic Philosophical Association met at the Hotel 
Statler, Cleveland, Ohio, under the patronage of His Excellency, Most Rev. 
Edward F. Hoban, Archbishop-Bishop of Celeveland, and the Catholic Uni- 
versities, senior colleges and seminaries of the Cleveland area, on Tuesday, 
April 15, 1952, at 9:30 am. The general subject of the meeting was “ Phi- 
losophy and the Experimental Sciences”. Dr. Vincent E. Smith, University 
of Notre Dame, opened the discussion with a paper on “ Abstraction and 
the Experimental Method”. Dr. Karl Herzfeld, Catholic University of 
America, concluded the morning session with a paper on “ Philosophy and 
Experimental Physics”. Comments on the papers were led by Fathers 
Mark Heath and Leo S. Schumacher respectively. 

The following committees were appointed by the chair at this morning 
session: Nominating Committee: Joseph Spitzig, Sister Dunstan, Raymond 
Fontaine; Auditing Committee: Edward Q. Franz, Matthew Menges, Sister 


M. Annice; Resolutions Commiteee: Mary L. Brady, John J. Pauson, Alan 
B. Wolters. 


AFTERNOON SESSION, APRIL 15, 1952 


The first afternoon session met in three sections, each section being called 
at 2:30 p.m. The “Logic and the Method of Teaching Philosophy ” divi- 
sion was under the chairmanship of Rev. James I. Conway, Woodstock 
College, Woodstock, Maryland. Rev. Joseph T. Clark spoke on “Con- 
temporary Science and Deductive Methodology”; comment led by Rev. 
Edward A. Maziarz. The “Philosophy of Nature” division, under the 
chairmanship of Rev. George Klubertanz, St. Louis University, heard a 
discussion on “ The Interplay of Art and Nature in Physical Theory ”, led 
by Rev. Leo A. Foley; comment led by Rev. William H. Kane. The 
“ Metaphysics” division heard a paper on “The Meaning of Participation 
in St. Thomas” by Rev. W. Norris Clarke; comment led by John J. 
Pauson. This discussion was conducted under the chairmanship of Very 
Rev. John V. Flynn, Fordham University. 


DINNER SESSION 


The Annual Dinner was held at 7:00 p.m. in the Euclid Ballroom of the 
Hotel Statler, Dr. Elizabeth Salmon, Vice-President, presiding. His Excel- 
lency Most. Rev. Edward F. Hoban, Archbishop-Bishop of Cleveland, 
extended Archdiocesan greetings. The second award of the Association’s 
Cardinal Spellman-Aquinas Medal was made to Professor Etienne Gilson 
of the Institute of Mediaeval Studies, Toronto, Canada, with the citation 
delivered by Dr. Anton C. Pegis, Director, of the Institute of Mediaeval 
Studies. The Annual Association Address, “Science, Philosophy, and Re- 
ligious Wisdom ”, was presented by Professor Gilson. Rev. Dr. Francis X. 
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Meehan had for his Presidential Address the subject “ The Philosopher in 
a Scientific World ”. 


MORNING SESSION, APRIL 16, 1952 


The Morning Session, April 16, convened at 9:30 a.m. This session heard 
papers by Rev. Lucien Dufault, O.M.I., Oblate College, Natick, Mass., on 
“The Philosophical and Biological Implications of Evolution ”, and of Prof. 
Raymond J. McCall, De Paul University, Chicago, Ill., on “ The Logic of 
Communication Between Philosophy and Psychology ”. Comment on the 


first named paper was led by Dr. Roman Kocourek and on the latter by 
Dr. John W. Stafford. 


GENERAL BUSINESS SESSION, 1:30 P.M., APRIL 16 


The general business session was held in the Grand Ballroom of the Hotel 
Statler. The Chairman of the Committee on Auditing, Rev. Edward Franz, 
reported favorably on the Treasurer’s Report. The Report of the Treas- 
urer, Rev. J. B. McAllister, was then read by Rev. Charles A. Hart in the 
absence of Dr. McAllister. (This report is published in these Proceedings 
under the heading “ Report of the Treasurer ”.) 

The Chair announced the following committees to have charge of the 
Round Table discussions in the various divisions of philosophy at the next 
meeting of the Association at the University of Notre Dame, Notre Dame, 
Indiana, April 7 and 8, 1953: 


Charles A. Hart, General Chairman 

Logic and Method, James Linehan, SS., Chairman 
Metaphysics, William Norris Clarke, S.J., Chairman 

Ethics and Moral Philosophy, Raymond J. McCall, Chairman 
Philosophy of Nature, Edward A. Maziarz, C.PP.S., Chairman 
History of Philosophy, Bernard Mullahy, C.S8.C., Chairman 
Philosophical Problems, Roman Kocourek, Chairman 


Dr. Vincent Smith, Editor of New Scholasticism, discussed the question 
of translations of the various works of St. Thomas, noting that in a number 
of instances several persons were engaged simultaneously in making trans- 
lations of the same work. To avoid such duplication of effort which the 
potential market did not warrant, Dr. Smith invited all prospective trans- 
lators to publicize their projects in the pages of New Scholasticism. 

The Committee on Resolutions, through its chairman, Dr. Mary Brady, 
made its report. (This report is published in the Proceedings under the 
heading “ Report of the Committee on Resolutions”.) The Committee on 
Research Publications, Rev. Gerard Smith, 8.J., Dr. James Collins, and 
Dr. William Walton, received a manuscript of Rev. Joseph Clark, S.J., of 
Woodstock College, Woodstock, Maryland, entitled Conventional Logic 
and Modern Logic, with a view to publication by the Association. Dr. 
Smith and Dr. Collins made favorable reports, with Dr. Walton dissenting. 
(The Secretary thereafter received permission from the Executive Council 
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to proceed with the publication. The volume will be ready for distribution 
to members with the Proceedings of this meeting.) 

The Secretary’s report for the year 1952 was read by Secretary Hart and 
accepted as approved by the membership. (The report of the Secretary is 
published in these Proceedings under the heading “ Report of the Secre- 
tary ”.) The Secretary also read the report of the Meeting of the Execu- 
tive Council. (This report is published in these Proceedings under the 
heading “ Minutes of the Executive Council Meeting ”.) 


Chairman Spitzig of the Nominating Committee reported the following 
nominations for officers for the coming year: 


For President—Dr. Elizabeth G. Salmon 
For Vice-President—Dr. James Collins 
For Secretary—Rev. Charles A. Hart 

For Treasurer—Rev. Joseph B. McAllister 


; , Rev. Leo 8. Schumacher 
For Executive Council (3 years)— } Rev. Edwin G. Kaiser, CPPS. 
Upon vote of the membership, the Secretary was instructed to cast an 
unanimous ballot for the nominees as offered by the Committee, the nomi- 
nees thereupon to be considered duly elected. The Chair named a Com- 
mittee of Dr. Lottie H. Kendzierski and Dr. Beatrice H. Zedler to escort 
the new president to the chair. Dr. Salmon spoke briefly to the Associa- 


tion of the honor conferred upon her and pledging her support to the work 
of the Association. 


AFTERNOON SESSION, APRIL 16, 1952 


The second afternoon session met in three sections, each beginning at 
2:30 p.m. The “Ethics and Moral Philosophy” division under the chair- 
manship of Rev. George Reilly, Catholic University of America, heard a 
discussion on a paper entitled “ Role of a Proposed Practical Intellectual 
Virtue of Wisdom” by Dr. Vernon Bourke; comment led by Lottie H. 
Kendzierski. Under the “ History of Philosophy “ division, chairmaned by 
Rev. Maurice J. Grajewski, a paper was heard on “ The Nature of Scien- 
tific Knowledge According to Descartes” by Prof. Elie Denissoff; comment 
led by Dr. Donald Gallagher. The “ Philosophical Problems” division was 
addressed by Rev. Benedict M. Ashley on the subject “The Relation of 
Physical Activity to Essence and End”, under the chairmanship of Rev. 
Carl W. Grindel, St. John University, Brooklyn, N. Y.; comment led by 
Rev. Robert J. McCall. All divisions adjourned at 5:00 p.m. 


CuHar.es A. Hart, 
Secretary 
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REPORT OF THE SECRETARY OF THE ASSOCIATION 


The Secretary has made informal reports in his column “ From the Secre- 
tary’s Desk” in each issue of New Scholasticism during the past year. The 
following additional items may be added for the record. 

The twenty-fifth annual meeting of the American Catholic Philosophical 
Association was held at Hotel McAlpin, New York City, March 27 and 28, 
1951, under the patronage of His Eminence, Francis Cardinal Spellman and 
the seminaries, universities and senior colleges of the New York City area. 
The papers of this meeting were published as Volume XXV entitled Pro- 
ceedings of the American Catholic Philosophical Association and were dis- 
tributed to all members of the Association in June, 1951. 

The membership of the Association as of April 1, 1952, was as follows: 


Constituent and Associate 
Student 


The New Scholasticism was published in quarterly issues during the past 
year as Volume XXV. Distribution was as follows: 


Members of the Association 
Subscribers to New Scholasticism 
Exchanges 

Complimentary 


The Association acknowledges with appreciation the free facilities for 
office and file space from the Catholic University of America. The Associ- 
ation acknowledges, appreciatively, similar free facilities and office and file 
space from the University of Notre Dame for its Editor of New Scholasti- 
cism, Dr. Vincent Smith. 

During the year the Secretary received a manuscript proposed for publi- 
cation by the Association from Rev. Joseph T. Clark, S.J., of Woodstock 
College, Woodstock, Maryland, on the subject Conventional Logic and 
Modern Logic. The Secretary circulated the manuscript amongst the 
members of the Committee on Research Publications. After receiving a 
favorable report of the Committee (one member dissenting), the Secretary 
requested and received permission from the Executive Council of the Asso- 
ciation to publish the manuscript as Volume III of the Philosophical 
Studies of the American Catholic Philosophical Association. 

The Secretary was directed by the President of the Association to invite 
representatives of the various national Catholic societies to be present at 
the Association’s Executive Council meeting this year, with a view to the 
forming of an American Council of Catholic Societies whose purpose would 
be the better integration of the work of the various member societies. At 
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the recent meeting of the Association’s Executive Council such an Ameri- 
can Council of Catholic Societies was formed for the purpose indicated. 

The Secretary has been requested by the publishers, Harper and Brothers, 
for the aid of the members of the Association in interesting Catholic col- 
leges, universities, and seminaries in promoting the printing of a new trans- 
lation of Jacques Maritain’s “The Degrees of Knowledge”, now out of 
print. The Secretary urges the members to give every possible encourage- 
ment to this most worthy project which will be very expensive and less 
likely to be undertaken without some evidence of interest. 

The Secretary has made no progress on the proposed project of publica- 
tion of a series of philosophical pamphlets to be prepared by members of 
the Association. He believes this is due to the fact that the Chairman last 
year failed to comply with the Secretary’s request that a Committee of the 
Association be appointed to carry out this project. It is hoped that such 
a Committee will be named this year. 

During the year a new Ohio Conference of the Association was estab- 
lished under the Chairmanship of Rev. Leo S. Schumacher of Cleveland. 
The Pennsylvania Conference was revived under the Chairmanship of Dr. 
Russell Naughton of La Salle College, Philadelphia, and the New England 
Conference under the Rev. Lucien Dufault, O.MI. The North Central 
Conference, the Northwest Conference, the Illinois-Indiana Conference, the 
Maryland-District of Columbia Conference, the New York Conference, and 
the Pacific Coast Conference have been active during the year, each Con- 
ference holding a number of meetings. It is hoped that news of activity 
of the Southern Conference may be received during the coming year. 


CuHaries A. Hart, 
Secretary 





MINUTES OF THE EXECUTIVE COUNCIL MEETING 


The Executive Council of the American Catholic Philosophical Associa- 
tion held one meeting during the past year, at Hotel Statler, Cleveland, 
Ohio, on April 15, 1952, at 1:15 pm. At the suggestion of Dr. John Shee- 
han, Past President of the Catholic Economic Association, and at the 
request of Rev. Raymond J. Miller, C.SS.R., President of the Catholic 
Economic Association, as per resolutions passed by that Association at its 
last annual meeting that the American Catholic Philosophical Association 
invite representatives of the various national Catholic societies to its Ex- 
ecutive Council meeting for the purpose of considering the possibilities of a 
national Council of American Catholic Societies, the Secretary sent invita- 
tion to the various national Catholic organizations to be represented at the 
Council’s meeting for the consideration of such purpose. The following 
delegates were present: Dr. Donald P. Gavin, representing the American 
Catholic Historical Association, Rt. Rev. Robert B. Navin, representing the 
National Catholic Educational Association, Rev. Thomas J. Kelley, repre- 
senting the Catholic Biblical Association of America, Rev. John Krol, 
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representing the Canon Law Society, and Rev. Joseph Spitzig, representing 
the Catholic Theological Society. 

The delegates agreed upon the desirability of such a Council of American 
Catholic Societies as a joint committee for the purpose of avoidance of 
duplication of activities, for the mutual exchange of articles for publication 
in their respective journals, for the appointment of official delegates of the 
various organizations to attend meetings of the others, for the pooling of 
information on the extent to which Catholic scholars may participate in 
projects sponsored by national foundations, for the furthering of the work 
of translations of articles that are pertinent to the field of another group, 
and in general to exchange information for the better integration of the 
work of the various societies, as well as to arrange occasional joint sessions 
of several societies where the same would be feasible. The various dele- 
gates agreed to report to their respective organizations and seek the 
appointment of an official representative authorized to act on such a Coun- 
cil or over-all committee for the attainment of such objectives. 

The Executive Council voted to accept the invitation of the Very Rev. 
John J. Cavanagh, C.S.C., President of the University of Notre Dame, and 
of His Excellency the Most Rev. John Noll, Bishop of Fort Wayne, Indi- 
ana, to hold its twenty-seventh annual meeting at the University of Notre 
Dame on Easter Tuesday and Wednesday, April 7-8, 1953. After con- 
siderable discussion the Council decided that the general theme of the 
meeting should be Philosophy and Unity. The Council voted to continue 
the plan of general invitation to all members to volunteer to contribute 
papers for the programs of the various sectional meetings and to limit the 
prepared comment at the general sessions to five minutes for each paper 
prior to the general discussions and that comment be a criticism rather than 
a summary. 

The Council voted not to make any award of the Cardinal Spellman- 
Aquinas Medal for 1953. The Council appointed Sister Frances Augustine 
Richey of College of St. Elizabeth, Convent Station, New Jersey, and Rev. 
John M. Kelly of St. Michael’s College, Toronto, to the staff of New Scho- 
lasticism for a period of two years. 

At the request of Rev. Joseph Clark, S.J., the Council voted to increase 
the sum to be paid for publication of Dr. Clark’s volume on Conventional 
Logic and Modern Logic, A Preface to Transition, from the agreed amount 
of $400.00 to $700.00, with the stipulation that the additional $300.00 be 
paid from the sale of the volume within one year of publication. 

The Council received the report of the progress of work on the indexing 
of the twenty-five volumes of New Scholasticism. The Council reminded 
Dr. McAllister that the authorization was for indexing both the Proceed- 
ings and the New Scholasticism and that Dr. McAllister should present a 
written estimate of the cost of the project for the Council’s approval, 
before further action. The Council voted to give precedence to Proceed- 
ings indexing, in view of the greater need for the latter, and in view of the 
present general annual index of each volume of the New Scholasticism. It 
was noted that approval of indexing at the 1951 meeting was given in view 
of the relatively low estimated cost of the project made at that time, which 
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was to be primarily for cost of printing, with graduate students preparing 
the index in each case. 

The Council urged further effort in the matter of listing available teach- 
ing positions in the field of philosophy at Catholic and non-Catholic insti- 
tutions and invited said institutions to make such need known to the 
Secretary of the Association. 

The Council accepted the applications for two life memberships, 56 con- 
stituent and associate memberships, 18 student memberships and five 
institutional memberships. The Council voted to confer honorary life 
memberships upon His Eminence, Francis Cardinal Spellman, Dr. Jacques 
Maritain, and Dr. Etienne Gilson. 

The Council voted to extend congratulations to Mr. Thomas Watson, Sr., 
President of International Business Machines, for the work already done 
on the Varia Specimina Concordantiarum, edited by Rev. Robert Busa, 
S.J., and to express the Council’s assurance to Mr. Watson of the great 
value and possibilities of the application of the I.B.M. system to the 
humanistic, philosophical and religious studies such as the one proposed 
for St. Thomas; to accomplish for philosophical and humanistic studies 
what is already being done for scientific studies. 

The Council suggested a letter of approval to the leaders of the Gallarate 


movement in Italy, and commendation of the work of their recent con- 
vention at Gallarate. 


The Council adjourned at 4:45 p.m. 


Cuartes A. Hart, 
Secretary of the Council 
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REPORT OF COMMITTEE ON RESOLUTIONS 


Whereas there is widespread discussion of the place of morals in the 
curriculum of our public schools, and whereas the Educational Policies 
Commission of the National Education Association and the American 
Association of School Administrators in its recent report, Moral and 
Spiritual Values in the Public Schools, recognizes that such values are basic 
to all other educational objectives, therefore 


Be it resolved: That the American Catholic Philosophical Association go 
on record as approving the recommendations of the report of the Educa- 
tional Policies Commission as a step towards satisfying a definite need of 
the school child, while pointing out that the importance of the individual 
person, which the report accepts as fundamental, is not self-explanatory, 
but that it derives from the existence of a personal God, the freedom of 
the human will and the spirituality of the human soul, which are truths 
that can be known naturally, and that these facts are essentials which 
cannot be ignored in any presentation of the role of moral values in per- 
sonal, national or international affairs. 


Whereas the outstanding success of this twenty-sixth Annual Conference 
in Cleveland has been largely due to the encouragement and hospitality 
of His Excellency, the Most Rev. Edward F. Hoban, Archbishop-Bishop of 
Cleveland, and the local clergy, the faculties of the colleges and seminaries 
of the diocese; to the untiring labors of the Officers, in particular the 
Executive Secretary; to the efficient efforts of the Local Committee on 
Attendance; to the complete cooperation of the Hotel Statler; therefore 


Be it resolved: That a special vote of appreciation be extended on behalf 
of the American Catholic Philosophical Association, to the generous patron 
of the conference, Archbishop Hoban, to the local clergy, the faculties of 
the colleges and seminaries of the diocese and the committee under the 
chairmanship of the Reverend Leo Schumacher, to the retiring officers and 
to the Executive Secretary, the Rev. Charles A. Hart, and to the manage- 
ment of the Hotel Statler. 

Mary L. Brapy 

JoHN J. PAUSON 

ALLAN B. Wouter, O.F.M. 








The American Catholic Philosophical Association 213 


REPORT OF THE TREASURER 
FInaAnciAt Report or Periop JaANuaARY 2, 1951 To NovemsBer 30, 1951 


Receipts 
Balance, 2nd National Bank of Washington, January 
2, 1951 


Membership dues 

Subscriptions to The New Scholasticism 

Sales of The New Scholasticism 

Sales of Studies 

PUR OE COCR ONINDE nik iss acoso dniensscassuswaricsacn 
Miscellaneous 


$ 7,901.61 


Expenditures 
Publishing The New Scholasticism (4 issues) 

Composition 

Paper, presswork, binding 

Cover 

Corrections 

Mailing costs (paper and printing of 
wrappers, inserting and assorting, 
postage, and expressage of excess 
copies to Washington) 

Correction and duplication of mailing 


Publishing Proceedings 
Miscellaneous printing 
Secretarial services 
Secretary 
Treasurer and Business Manager 
Editor The New Scholasticism $500 
(paid in 1951) 


Postage 

Typewriter and dictating machine—Editor The New 
Scholasticism 

Supplies 

Aquinas Medal 

Re-purchase copies Proceedings and The New 
Scholasticism 

Refunds on subscriptions and membership dues ..... 

Secretary expenses for New York meeting 

Miscellaneous 


Total Expenditures $ 7,398.59 
Balance on hand, 2nd National Bank of Washington, 

November 30, 1951 503.02 

$ 7,901.61 


Total Assets of the Association 
First Federal Savings and Loan Association, D. C. ............ $ 6,166.13 
District Building and Loan Association, D. C. 
U. S. Government Bonds, Series G. 
Balance on hand November 30, 1951 


$13,320.27 


, ; . . JosepH B. McALLISTER 
The Catholic University of America ’ 
Washington, D. C. Treasurer 
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LIST OF MEMBERS 
(To April 15, 1952) 


Lire MEMBERS 


Angers, Dr. William P., 14 Garden Street, Springfield 9, Mass. 

Baatz, Dr. Charles Albert, 60 Washington St., East Orange, N. J. 

Callahan, Dr. John F., 3 Pooks Hill Road, Bethesda 14, Maryland 

Dillon, Right Rev. William T., 253 Clinton Avenue, Brooklyn, N. Y. 

Gallagher, Dr. Donald and Mrs. Idella, Marquette University, Milwaukee, 
Wisc. 

Gilson, M. Etienne, 55 Queens Crescent, Toronto, Canada 

Hart, Rev. Charles A., Catholic University of America, Washington 17, D.C. 

Hoff, Very Rev. Norbert C., 1150 Caledonia St., Butte, Montana 

Lilly, Mr. Joseph T., 50 Plaza St., Brooklyn, New York 

McAllister, Rev. Joseph B., Catholic University of America, Washington 17, 
D.C. 

MeNéeill, Dr. Harry, 125 E. 26th St., New York 10, N. Y. 

Maritain, Professor Jacques, 26 Linden Lane, Princeton, N. J. 

Molloy, Most Rev. Thomas E., 241 Clinton Avenue, Brooklyn, N. Y. 

Murray, Most Rev. John G., 239 Selby Avenue, St. Paul 2, Minn. 

O’Connor, Most Rev. William P., Box 111, Madison 1, Wisc. 

O’Grady, Professor Daniel, University of Notre Dame, Notre Dame, Ind. 

Salmon, Dr. Elizabeth G., 644 Riverside Drive, New York, N. Y. 

Schnorr, Rev. Joseph, One Mansfield Road, Lansdowne, Penna. 

Schumacher, Rev. Leo S., 1227 Ansel Road, Cleveland 8, Ohio 

Smith, Very Rev. Ignatius, O.P., The Catholic University of America, 
Washington 17, D.C. 

Spellman, His Eminence Francis Cardinal, 452 Madison Ave., New York 22, 
Me 2 

Tracy, Rev. Joseph V., 321 Market St., Boston, Mass. 

Trunz, Dr. Cecelia A., 245 Clinton Avenue, Brooklyn 5, N. Y. 

Wemple, The Rev. L. A., London, Ontario, Canada 

Wolfe, Mr. Joseph, 1567 South 29th Street, Milwaukee 4, Wisc. 


INSTITUTIONAL MEMBERS 


Academy of the Sacred Heart, Kenwood, Albany, New York 
Albertus Magnus College, New Haven 11, Conn. 

Alma College, Alma, California 

Alverno College, 1413 South Layton Blvd., Milwaukee 4, Wisc. 
Ancilla Domini College, Donaldson, Indiana 

Assumption Seminary, Chaska, Minnesota 

Boston College, Chestnut Hill, Mass. 

Caldwell College, Caldwell, New Jersey 

Canisius College, Buffalo, New York 

Cathedral College, 555 West End Avenue, New York, N. Y. 
The Catholic University of America, Washington 17, D. C. 
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Chestnut Hill College, Philadelphia 18, Penna. 

Clarke College, Dubuque, Iowa 

College of Great Falls, 1618 Third Avenue, Great Falls, Montana 

College of the Holy Cross, Worcester 3, Mass. 

College of Mt. St. Vincent, Mt. St. Vincent on Hudson, New York 63, 
N. Y. 

College of New Rochelle, New Rochelle, N. Y. 

College of Notre Dame of Maryiand, North Charles St., Baltimore 10, Md. 

College of St. Albert the Great, 6172 Chabot Road, Oakland, Calif. 

College of St. Elizabeth, Sancta Maria Library, Convent, N. J. 

College of St. Francis, Joliet, Ill. 

College of the Holy Names, 2036 Webster St., Oakland 12, Calif. 

Commissariat of the Holy Land, Franciscan Monastery, Washington 17, 
D. C. 

Creighton University, N. W. Corner 25th and California Sts., Omaha 2, 
Nebraska 

Crosier Seminary, Onamia, Minnesota 

De Mazenod Scholasticate, 285 Oblate Drive, San Antonio 12, Texas 

De Paul University, 1010 Webster, Chicago 14, III. 

Dominican College Library, Suzman Hall, San Rafael, Calif. 

Dominican House of Philosophy, St. Joseph’s Priory, Somerset, Ohio 

Dominican House of Philosophy, Saint Rose Priory, Springfield, Ky. 

Dominican House of Studies, 7200 Division St., River Forest, Ill. 

Duns Scotus College, Detroit 19, Mich. 

D’Youville College, Porter and Prospect Avenues, Buffalo, N. Y. 

Fairfield University, North Benson Road, Fairfield, Conn. 

Fontbonne College, Wydown & Big Bend Blvd., St. Louis 5, Mo. 

Fordham University, New York 58, N. Y. 

Fournier Institute of Technology, Lemont, Illinois 

Riggs Memorial Library, Georgetown University, Washington, D. C. 


Georgetown Visitation Junior College, 1500 35th St., N. W., Washington 7, 
D. C. 


Georgian Court College, Lakewood, N. J. 

Gertrude Kistler Memorial Library, Rosemont, Penna. 

Good Counsel College, White Plains, New York 

Immaculate Conception Seminary, Darlington, Ramsey P. O., N. J. 

Immaculate Heart College Library, 2070 Live Oak Drive, Los Angeles 28, 
Calif. 

Iona College, 715 North Avenue, New Rochelle, N. Y. 

Jesuit Seminary, 403 Wellington W., Toronto 2B, Ontario, Canada 

John Carroll University, University Heights, Cleveland 18, Ohio 

Kenrick Seminary Library, 7800 Kenrick Road, St. Louis 19, Mo. 

King’s College, Library, Wilkes Barre, Penna. 

La Salette Fathers, La Salette Seminary, Attleboro, Mass. 

La Salette Seminary, Topsfield Road, Ipswich, Mass. 

Laval University, Quebec, Canada 

Le Moyne College Library, Le Moyne Heights, Syracuse 3, New York 

Loras College, 14th and Alta Vista Sts., Dubuque, Iowa 
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Loyola College, 4501 North Charles St., Baltimore 10, Md. 

Loyola University of Los Angeles, 7101 West 80th St., Los Angeles 45, Calif. 

Marian College, 390 E. Division St., Fond Du Lac, Wisconsin 

Marianopolis College Library, 3547 Peel St., Montreal, Canada 

Marist College and Seminary, Framingham Centre, Mass. 

Marquette University, 615 North 11th St., Milwaukee 3, Wisc. 

Mary Immaculate Seminary, Northampton, Penna. 

Maryknoll Seminary, Maryknoll, New York 

Marymount College, End of East Iron, Salina, Kansas 

Marymount College, Tarrytown on the Hudson, New York 

Marywood College, Scranton, Penna. 

Mercyhurst College, Erie, Penna. 

Mount Carmel College, Carmelite Fathers, Niagara Falls, Ontario, Canada 

Mount St. Agnes College, The Library, Mt. Wasnington, Baltimore 9, Md. 

Mt. St. Mary’s College, Emmitsburgh, Maryland 

Mt. St. Mary Seminary, Seminary Square, Norwood, Ohio 

Mt. St. Scholastica College, Atchison, Kansas 

Mt. St. Vincent College, Halifax, Nova Scotia, Canada 

Nazareth College Library, 4245 East Avenue, Rochester, N. Y. 

Niagara University Niagara University P. O., New York 

North Carolina Catholic Laymen’s Ass’n., 1827 White Oak Road, Raleigh, 
North Carolina 


Notre Dame College of Staten Island, 300 Howard Avenue, Grymes Hill, 
Staten Island, N. Y. 

Notre Dame Seminary, 2901 South Carrollton Avenue, New Orleans 18, La. 

Oblates of Mary Immaculate, 391 Michigan Avenue, N. E., Washington 17, 
D.C. 

Our Lady of the Elms College, Chicopee, Mass. 

Our Sunday Visitor, Huntington, Indiana 

Pontifical College Josephinum, Worthington, Ohio 

Pontifical Institute of Mediaeval Studies, 50 Queen’s Park Crescent, To- 
ronto 5, Canada 

Regis College, Weston 93, Mass. 

Rivier College, 429 Main St., Nashua, N. H. 

Rosary College, River Forest, Illinois 

Sacred Heart Seminary, Shelby, Ohio 

Sacred Heart Seminary of Detroit, 2801 Chicago Blvd., Detroit 6, Mich. 

St. Anthony’s House of Studies, Franciscan Philosophical Clericate, Butler, 
N. J. 

St. Augustine’s Seminary, Kingston Road, Toronto, Ontario, Canada 

Siena College, Loudonville, New York 

St. Bernard’s Seminary, 2260 Lake Avenue, Rochester 12, N. Y. 

St. Bonaventure University, St. Bonaventure, N. Y. 

St. Columban’s Seminary, St. Columbans, Neb. 

SS. Cyril and Methodius Seminary, Orchard Lake, Michigan 

St. Francis Seminary, 3257 South Lake Drive, Milwaukee, Wisc. 

St. John’s University, 75 Lewis Avenue, Brooklyn, N. Y. 

Saint Joseph’s College, 54th and City Line, Philadelphia 31, Penna. 
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St. Joseph’s College for Women, 245 Clinton Avenue, Brooklyn 5, N. Y. 
Saint Joseph College Library, Emmitsburgh, Maryland 
St. Joseph’s Seminary, Dunwoodie, Yonkers 4, New York 
St. Mary’s College, St. Mary, Kentucky 
Saint Mary’s College, Notre Dame, Holy Cross, Indiana 
St. Mary’s Mission House, Techny, III. 
St. Mary-of-the-Woods College, St. Mary-of-the-Woods, Indiana 
St. Mary’s Seminary Library, 600 North Paca St., Baltimore 1, Maryland 
St. Mary’s Seminary, Perrysville, Missouri 
St. Mary’s Seminary, 1227 Ansel Road, Cleveland 8, Ohio 
St. Mary’s University, Halifax, Nova Scotia, Canada 
St. Meinrad’s Abbey, St. Meinrad, Indiana 
St. Norbert College, West De Pere, Wisconsin 
St. Patrick’s Seminary, Menlo Park, California 
St. Peter’s College, 2652 Hudson Blvd., Jersey City 6, N. J. 
St. Thomas College, Cleveland and Selby Aves., St. Paul, Minn. 
. Vincent Archabbey & College, Latrobe, Penna. 
. Xavier College for Women, 4900 Cottage Grove Ave., Chicago, II]. 
San Luis Rey Seminary, San Luis Rey, Calif. 
Santa Clara University, Santa Clara, Calif. 
Seton Hall University, South Orange, N. J. 
Seton Hill College, Greensburg, Penna. 
Siena Heights College, Adrian, Michigan 
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Trinity College, Washington 17, D. C. 
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University of Notre Dame (Library), Notre Dame, Ind. 
University of Notre Dame (Philosophy Dept.), Notre Dame, Ind. 
University of Portland, Portland 3, Oregon 
University of Santa Maria, Ponce, Puerto Rico 
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Xavier University, Evanston Station, Cincinnati 7, Ohio 
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Acker, Rev. Br. William, F.S.C.H., St. Gabriel’s College, West Park, N. Y. 
Adler, Dr. Mortimer J., 5625 University Ave., Chicago 37, Ill. 
Albers, Most Rev. Joseph H., 927 N. Washington Ave., Lansing 6, Mich. 
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Almeida, Rev. Enrique D., O.P., Dominican Convent of Quito, Ecuador 

Anderson, Dr. James F., 814 E. Miner St., South Bend, Ind. 

Arway, Rev. Robert J.,C.M., Niagara University, Niagara University, New 
York 
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Ill. 

Bagen, Rev. John J., C.M., Kenrick Seminary, 7800 Kenrick Road, St. 
Louis, Mo. 

Baskfield, Rev. Gerald T., 8.T.D., St. Paul Seminary, St. Paul 1, Minn. 

Baisnee, Rev. Jules A., S.S., 401 Michigan Ave., Washington 17, D. C. 

Baker, Mr. Richard R., 729 Homewood Ave., Dayton, Ohio 

Bales, Dr. James D., Harding College, Searcy, Arkansas 

Barnhardt, Rev. Hyacinth, O.F.M., Siena College, Loudonville, N. Y. 

Bartley, Miss Marcella A., 5 Tudor City Place, New York 17, N. Y. 

Bassick, Rev. Joseph, S.J., 6363 St. Charles Ave., New Orleans 15, La. 

Bauer, Rev. Joachim M., O.P., St. Mary’s of the Springs College, East 
Columbus, Ohio 

Baumgaertner, Rev. William, The Saint Paul Seminary, St. Paul 1, Minn. 

Becker, Mr. Ralph F., 130 Centre Ave., New Rochelle, N. Y. 

Becnel, Rev. Daniel, Vacherie, La. 

Bedard, Rev. Joseph H., S.M., Marist College and Seminary, Framingham 
Centre, Mass. 

Belleperche, Rev. R. J., S.J., University of Detroit, Detroit 21, Michigan 

Benignus, Brother, F.S.C., Manhattan College, New York 71, N. Y. 

Benkert, Rt. Rev. Gerald, OS.B., Marion Abbey, Aurora, IIl. 

Bennett, Rev. Owen, O.F.M., Assumption Seminary, Chaska, Minn. 

Bergen, Most Rev. Gerald, 6300 Dodge St., Omaha, Neb. 

Binz, Most Rev. Leo, 1105 Locust St., Dubuque, Iowa 

Bittle, Rev. Celestine, O.M.Cap., 1004 North 10th St., Milwaukee, Wisc. 

Blee, Rev. Michael J., Loyola High School, Towson 4, Baltimore, Md. 

Bode, Dr. Roy, 2519 Lyons St., S.E., Washington, D. C. 

Bogdanski, Rev. Augustine, PS.M., 5424 W. Blue Mount Road, Milwaukee 
14, Wisc. 

Bohner, Rev. Philotheus, O.F.M., St. Bonaventure College, St. Bonaventure, 
N.Y. 


Bonnet, Rev. Christian L., S.J., Regis College, West 50th & Lowell Blvd., 
Denver, Colo. 

Bourke, Dr. Vernon J., 7229 Forsythe Blvd., University City 5, Missouri 

Brady, Rev. D. A., Loras College, Dubuque, Iowa 

Brady, Rev. Ignatius, O.F.M., Duns Scotus College, Nine Mile at Ever- 
green, Detroit 19, Mich. 

Brady, Dr. Mary L., 525 West 238th St., New York 63, N. Y. 

Brady, Most Rev. Matthew F., 657 River Road, Manchester, N. H. 

Breines, Rev. Andrew R., St. Rose Church, Brodhead, Wisc. 

Brennan, Rev. Eustace F., Veterans’ Administration, Wood, Wisc. 
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Brightman, Professor Edgar S., Box 35, Newton Center 59, Mass. 

Broderick, Rev. John A., St. John’s Seminary Library, Brighton 35, Mass. 

Martin, Brother H., F.S.C., St. Mary’s College, Winona, Minn. 

Brown, Dr. Brendan F., The Catholic University of America, Washington 
17; D.C, 

Bruce, Mr. Robert C., 540 N. Milwaukee St., Milwaukee, Wisc. 

Bruder, Rev. Joseph S., 8.M., University of Dayton, Dayton 9, Ohio 

Bryde, Mr. Thomas J., 22 Concord Avenue, Larchmont, N. Y. 

Bucher, Rev. Vitus, O.S.B., St. John’s Abbey, Collegeville, Minn. 

Buckley, Rev. George M., M.M., Maryknoll Seminary, Maryknoll, N. Y. 

Buckley, Rev. Joseph W., 8.M., 2901 S. Carrollton Ave., New Orleans 18, 
La. 

Buddy, Most Rev. Charles F., 1528 4th Avenue, San Diego, Calif. 

Buehler, Rev. Walter J., 8.M., St. Mary’s University, San Antonio 7, Texas 

Burbach, Rev. M., O.S.B., Conception Seminary, Conception, Missouri 

Burke, Mr. William W., St. Michael’s College, Winooski Park, Vt. 

Burns, Rev. John V., C.M., St. John’s University, 75 Lewis Ave., Brooklyn, 
N. Y. 

Burns, Rev. Malachy, O.8.B., St. Joseph’s Abbey, St. Benedict, La. 

Byrne, Dr. Mariin J., 416 Valley Road, W. Orange, N. J. 

Byrne, Mr. Paul M., 362 First St., Niagara Falls, New York 

Caillouet, Rev. Louis Abel, 1342 Moss St., New Orleans 19, La. 

Cain, Rev. T. M., O.P., St. Francis Major Seminary, 3257 So. Lake Drive, 
Milwaukee 7, Wisc. 

Cangemi, Rev. Dominic, M.SSS.T., House of Studies, Box 30, Silver Spring, 
Md. 

Carlson, Very Rev. Sebastian, O.P., 7200 Division St., River Forest, Ill. 

Carr, Rev. H., C.S.B., 21 St. Mary St., Toronto 5, Ontario, Canada 

Carr, Mr. Harold M., St. Michael’s College, Winooski Park, Vt. 

Carriere, Rev. Gaston, O.M.I., University of Ottawa, Ottawa, Canada 

Casassa, Rev. Charles S., 8.J., Loyola University of Los Angeles, West 80th 
St. at Loyola Blvd., Los Angeles 45, Calif. 

Cashin, Mr. John Lewis, 331 Lake Shore Road, Grosse Pointe Farms, 
Detroit 30, Mich. 

Cassidy, Mr. Edward A., 850 Newport Drive, Pittsburgh 34, Penna. 

Cauchy, Dr. Venant, Our Lady of the Lake College, San Antonio 7, Texas 

Chaput, Rev. Gerard, College Andre-Grasset, 1000 Cremazie Est., Montreal 
10, Canada 

Clancy, Rev. John L., 8.J., Fairfield University, Fairfield, Conn. 

Clark, Rev. Joseph T., S.J., Woodstock College, Woodstock, Maryland 

Clarke, Professor Francis Palmer, University of Pennsylvania, Philadelphia 
4, Penna. 

Clarke, Rev. William Norris, S.J., Woodstock College, Woodstock, Mary- 
land 

Coffey, Rev. James F., Seminary of the Immaculate Conception, Hunting- 
ton, Long Island, N. Y. 

Cogan, Rev. John F., Mt. St. Mary’s College, Emmitsburg, Md. 
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Colleran, Rev. Joseph, CSS.R., Mount St. Alphonsus, Esopus, N. Y. 

Collingwood, Mr. Francis J., 746 N. 13th St., Milwaukee, Wisc. 

Collins, Dr. James D., St. Louis University, St. Louis 3, Mo. 

Collins, Rev. William B., Loras College, Dubuque, Iowa 

Connolly, Rev. F. G., University of Notre Dame, Notre Dame, Ind. 

Connolly, Rev. Thomas W., C.M., 2244 N. Kenmore Ave., Chicago 14, II. 

Conway, Rev. James I., 8.J., Woodstock College, Woodstock, Md. 

Conway, Rev. Pierre H., O.P., Providence College, Providence 8, R. I. 

Cox, Rev. John F., Our Lady of Providence Seminary, Warwick Neck, R. I. 

Craugh, Rev. Wilfrid T., St. Bernard’s Seminary, Rochester, N. Y. 

Cronan, Rev. Edward P., SS., Chaplain’s Office, Hq. Co., Force Troops, 
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Czajkowski, Mr. Casimir J., 108 Fallon Ave., Elmont, Long Island, N. Y. 

Daly, Brother John E., F.S.C.H., Iona College, New Rochelle, N. Y. 

D’Amour, Very Rev. Albert, C.JJ.M., Holy Heart Seminary, Halifax, Nova 
Scotia, Canada 

Danna, Dr. Joseph A., 401 Chaille Building, New Orleans, La. 

D’Arcy, Rev. Martin C., 114 Mount St., London, W. 1, England 

Dates, Rev. Ralph, S.J., Woodstock College, Woodstock, Md. 

Daues, Rev. Vincent F., S.J., Rockhurst College, Kansas City 4, Mo. 

Davitt, Rev. Thomas E., S.J., 221 N. Grand Ave., St. Louis, Mo. 

Day, Rev. Francis T., S.J., Fordham University, New York 58, N. Y. 

Deane, Rev. John P., Diocesan Chancery, 607 N. Madison Ave., Peoria 3, 
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Dearden, Most Rev. John F., 8.T.D., 5078 Warwick Terrace, Pittsburgh 13, 
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DeBenedictor, Rev. Matthew M., St. Anthony’s Seminary, Catskill, N. Y. 

DeGroat, Rev. James R., Carroll College, Helena, Mont. 

DeKoninck, Dr. Charles, Universite Laval, 24 Chemin Sainte Foy, Quebec, 
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Delahunt, Miss Gertrude, 140 East 81st St., New York 28, N. Y. 

Dela Vega, Rev. Frank, O.RS.A., St. Augustine’s Seminary, Kansas City 2, 
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Della Penta, Rev. J. C., O.P., De Paul University, Chicago 1, IIl. 

Denecke, Rev. Charles, S.J., Woodstock College, Woodstock, Md. 

Denissoff, Dr. Elie, 1210 Chalfant St., South Bend, Ind. 
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Donceel, Rev. J., S.J., Fordham University, New York 58, N. Y. 
Donohue, Dr. Francis J., Villanova College, Villanova, Penna. 
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Donovan, Rev. Joseph P., C.M., Kenrick Seminary, Webster Groves, 
Missouri 

Dorzweiler, Rev. Edwin, St. Mary’s Monastery, Herman, Penna. 

Dougherty, Rev. George V., St. Charles Seminary, Overbrook, Phila. 31, 
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Dougherty, Rev. Kenneth, S.A., 4000 Harewood Road, N. E., Washington 
17, D.C. 
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Driscoll, Very Rev. John A., O.P., St. Rose Priory, Dubuque, Iowa 

Dubray, Very Rev. Charles A., S.M., Marist College, Washington, D. C. 

Duclos, Mr. Irvin G., 57 Eliot St., South Natick, Mass. 

Dufault, Rev. Lucien, O.M.I., Oblate College and Seminary, Natick, Mass. 

Duggas, Mr. Joseph C., 129 Mt. Pleasant St., New Bedford, Mass. 

DuLas, Rev. Henri, College of St. Thomas, St. Paul, Minn. 

Duzy, Brother E. Stanislaus, F.S.C., LaSalle College, 20th & Olney Ave., 
Phila., Penna. 

Dwyer, Mr. Francis X., 4207 Oakridge Lane, Chevy Chase, Md. 

Egan, Rev. Daniel W., T.O.R., The College of Steubenville, Steubenville, 
Ohio 

Erwin, Rev. J. M., O.P., Dominican Fathers, 505 Washington Blvd., Oak 
Park, IIl. 

Esser, Rev. Gerard, 8.V.D., St. Mary’s Mission House, Techny, III. 

Fearon, Dr. Arthur D., 2335 Pacific Avenue #205, San Francisco 15, Calif. 

Feeley, Rev. John J., Seton Hall University, South Orange, N. J. 

Feltz, Rev. Merlin A., C.M., 1010 Webster Ave., Chicago 14, IIl. 

Fitzgibbon, Rev. Francis X., 253 Clinton Ave., Brooklyn 5, N. Y. 
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Linnehan, Rev. R. F., S.S.E., St. Michael’s College, Winooski Park, Vt. 

Lintz, Rev. Edward J., Nazareth College, Rochester 18, N. Y. 
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